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Title & Document Type: 8657B Synthesized Signal Generator 

Manual Part Number: 08657-90007 
Revision Date: September 1989 



HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that 
Hewlett-Packard's former test and measurement, semiconductor products and chemical 
analysis businesses are now part of Agilent Technologies. We have made no changes to 
this manual copy. The HP XXXX referred to in this document is now the Agilent XXXX. 
For example, model number HP8648A is now model number Agilent 8648A. 

About this Manual 

We've added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 



Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available product 
information on the Agilent Test & Measurement website: 

www.tm.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available 
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SAFETY CONSIDERATIONS 



SENERAL 

This product and related documentation must be 
reviewed for familiarization with safety markings and 
instructions before operation. 

This product is a Safety Class I instrument (provided 
with a protective earth terminal). 

BEFORE APPLYING POWER 

Verify that the product is set to match the available 
line voltage and the correct fuse is installed. 

SAFETY EARTH GROUND 

An uninterruptible safen,' earth ground must be pro- 
vided from the main power source to the produa in- 
put wiring terminals, power cord, or supplied power 
cord set. 



SAFETY SYMBOLS 

A Instruction manual symbol; the product will be 
marked with this symbol when it is necessary for the 
user to refer to the instruction manual (refer to Table 
of Contents.) 






Indicates hazardous voltages. 



~ Indicates earth (ground) terminal. 



The warning sign denotes a hazard. 
It calls attention to a procedure, practice, or the like, 
which, if not correctly performed or adhered to, could 
result in personal injury. Do not proceed beyond a 
warning sign until the indicated conditions are 
fully understood and met. 



CAUTION 



The CAUTION sign denotes a hazard. It 
calls attention to an operating procedure, practice, or 
the like, w'hich, if not correctly performed or adhered 
to, could result in damage to or destruction of part 
or all of the product. Do not proceed beyond a 
CAUTION sign until the indicated conditions are fully 
understood and met. 



WAfNIN^ 



Any interruption of the protective (grounding) 
conductor (inside or outside the instrument) or 
disconnecting the protective earth terminal will 
cause a potential shock hazard that could re- 
suiting personal injury. (Grounding one conduc- 
tor of a two conductor outlet is not sufficient 
protection). 

Whenever it is likely that the protection has 
been impaired, the instrument must be made 
inoperative and be secured against any unin- 
tended operation. 

If this instrument is to be energized via an 
autotransformer (for voltage reduction) make 
sure the common terminal is connected to the 
earth terminal of the power source. 

Servicing instructions are for use by service 
trained personnel onty. To avoid dangerous elec- 
tric shock, do not perform any servicing unless 
qualified to do so. 

Adjustments described in the manual are per- 
formed with power supplied to the instrument 
while protective covers are removed. Energy 
available at may points may, if contacted, result 
in personal injury. 

Capacitors inside the instrument may still be 
charged even if the instrument has been discon- 
nected from its source os supply. 

For continued protection against fire hazard, re- 
place the line fuse(s) only with 250 V fusefs) of 
the same current rating and type (for exam- 
ple, normal blow, time delay, etc.) Do not use 
repaired fuses or short circuited fuseholders. 





ATTENTION 
Static Sensitive 
Devices 



This instrument was constructed in an ESD (electro- static discharge) 
protected environment. This is because most of the semi-conductor 
devices used in this instrument are susceptible to damage by static 
discharge. 

Depending on the magnitude of the charge, device substrates can be 
punctured or destroyed by contact or mere proximity of a static charge. 
The results can cause degradation of device performance, early failure, 
or immediate destruction. 

These charges are generated in riumerous ways such as simple contact, 
separation of materials, and normal motions of persons working with 
static sensitive devices. 

When handling or servicing equipment containing static sensitive 
devices, adequate precautions must be taken to prevent device damage 
or destruction. 

Only those who are thoroughly familiar with industry accepted 
techniques for handling static sensitive devices should attempt to 
service circuitry with these devices. 

In all instances, measures must be taken to prevent static charge 
build-up on work surfaces and persons handling the devices. 
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Section 6 Replaceable Parts 



INTRODUCTION TO THIS SECTION 

This section contains information for ordering parts. Table 6-1 lists reference designations, and 
Table 6-2 lists abbreviations that are used in the Replaceable Parts List. Table 6-3 lists all replaceable 
parts in the instrument Table 6-4 contains the names and addresses that correspond to the 
manufacturer’s code numbers listed in Table 6-3. Also included in this section are photographs and 
drawings to aid in identifying and ordering chassis mounted parts and mechanical parts. 

REFERENCE DESIGNATIONS AND ABBREVIATIONS USED IN THIS MANUAL 

Table 6-1 lists the reference designation letters for electrical parts in the instrument The letter 
designations found in Table 6-1 are coupled with numeric designations to provide a unique reference 
designation for each part in the instrument For example, A6R101 is the reference designation of a 
particular resistor RlOl on assembly A6. 

Table 6-2 lists abbreviations used in the parts list and on schematics. 

REPLACEABLE PARTS LIST 

Table 6-3 is a list of replaceable parts and is organized as follows; 

a. Electrical assemblies and their components with reference designations in alphanumeric order. 

b. Chassis-Mounted parts with reference designations in alphanumeric order. 

c. Mechanical parts with reference designations in alphanumeric order. 

Ordering Parts. 

Instrument Serial Numbers. 

Attached to the rear of the instrument is a serial-number plate. The first four digits and the letter 
are the instrument serial-number prefix. TTie last five digits (serial-number suffix) are unique to each 
instrument. When parts in the instrument are changed, the serial-number prefix of the instrument 
may also change. This means that sometimes a part will be listed more than once in the the 
replaceable parts list along with a serial-number prefix or range of serial-number prefixes. Find 
the serial-number prefix on the serial plate of your instrument and order the part listed under the 
corresponding prefix in the table. If no serial prefix information is listed, the part is compatible in 
instruments of all serial numbers. 



NOTE 

It is possible that some assemblies in your instrument have been updated 
(through service or retrofitting) to reflect changes made to instruments with 
serial-number prefixes later than that shown on your instrument serial- 
number tag. Be sure to note the board number of the assembly being repaired 
or replaced when ordering parts for your instrument. 
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How to Order 

To order a part in the Replaceable Parts List, call or write the nearest Hewlett-Packard Sales OfTice. 
Have the following information ready to speed the ordering process: 

1. The Hewlett-Packard part number with the check digit. (The check digit will ensure accurate 
and timely processing of your order.) 

2. The quantity required. 

3. An approved purchase order number. (Sometimes required.) 

NOTE 

WUhin the USA. it is better to order direaly from the HP Support Ma- 
terials Organization, Roseville. California. Ask your nearest HP office for 
information and forms for the “Direct Order System". 



Replaceable Parts List Updating (Manual Updates) 

A “MANUAL UPDATES” packet is shipped with the manual, when necessary, to provide the most 
current information available at the time of shipment These packets consist of replacement and 
addition pages which should be incorporated into the manual to bring it up to date. 

Hewlett-Packard offers a Documentation Update Service that will prowde you with further updates 
as they become available. If you operate or service instruments of different serial prefixes, we strongly 
recommend that you join this service immediately to ensure that you manual is kept current For 
more information, refer to the Documentation Update Service reply card included in this manual. 

MECHANICAL AND CHASSIS PART LOCATIONS AND REFERENCE DESIGNATIONS 

Most mec ha ni ca l parts are identified in Figures 6-1 to 6-9. These figures are located at the end of 
this section. Major mechanical parts have reference designations that begin ytith the letters MP. To 
find the part number and description of a mechanical part find the part in one of the photographs 
or drawings, and then look up the reference designation in Table 6-3. Mechanical hardware, such 
as screws, arc listed under the part which they attach. For example, the screws that attach the fan 
(Bl) to the rear panel are listed under Bl. 

RECOMMENDED SPARES LIST 

Stocking spare parts for an instrument is often done to ensure quick return to sendee after a 
malfunction occurs. Hewlett-Packard has prepared a “Recommended Spares” lirt for this instrument. 
The contents of the list are based on failure reports and repair data. Quantities given are forgone 
year of parts support You can request a complimentaiy copy of the “Recommended Spares" list 
from your nearest Hewlett-Packard office. 

When stocking parts to support more than one instrument or to support a variety of Hewlett-Packard 
instruments, it may be more economical to work from one consolidated list rather than simply 
adding together stocking quantities from the individual instrument lists. Hewlett-Packard wdll prepare 
consolidated “Recommended Spares” lists for any number or combination of instruments. Contact 
your nearest Hewlett-Packard office for details. 
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Table 6~-I. Reference Designations 



REFERENCE DESIGNATIONS 



A assembfy 

AT attenuator: isolator: 

termination 

B fan: motor 

BT battery 

C capacitof 

CP coupler 

CR diode: diode 

tnyristor: varactor 

DC directional coupler 

DL delay line 

OS annunciator: 

Signaling device 
(audible or visual): 
lamp: lEO 



E miscellaneous 

electrical pan 

P fuse 

FL filter 

H hardware 

HY circulator 

J eiearical connector 

(stationary portion): 
)acx 

K relay 

L coil: mduaor 

M meter 

MP miscellaneous 



mechanical pan 



P electrical connector 

(movable portion): 
plug 

Q transistor. SCR: 

tnode thynstor FET 

R resistor 

RT thermistor 

S switch 

T transformer 

TB terminal board 

TC Thermocouple 

TP test point 



U integrated orcuit. 

microcircuit 

V electron tube 

VR voltage regulator: 

breakdown diode 

W cable: transmission 

path: wire 

X socket 

Y crystal unit (piezo* 

electric or quartz) 

Z tuned cavity: tuned 



circuit 



Table 6-2. .Abbreviations Cl of 2) 



ABBREVIATIONS 



A ampere 

ac alternating current 

ACCESS accessory 

ADJ adjustment 

A/0 anaiog-todigitai 

AF audio freduency 

AFC automatic 

frequency control 

AGC automatic gam 

control 

AL aluminum 

ALC automatic level 

control 

AM .... amplitude modulation 

AMPL amplifier 

APC automatic phase 

control 

ASSY assembly 

AUX auxiliary 

avg average 

AWG Amencan wire 

gauge 

BAL balance 

BCD binary cooed 

decimal 

BO board 

BECU beryllium copper 

BFO beat frequency 

osaiiator 

BH binder head 

BKON breakdown 

BP bandpass 

BPF bandpass filter 

BRS brass ■ 

BWO backware>wave 

oscillator 

CAL calibrate 

ccw counter-clockwise 

CER ceramic 

CHAN Channel 

cm . . . . centimeter 

CMC . cabinet mount only 
COAX . coaxial 



COEF coefficient 

COM common 

COMP composition 

COMPL complete 

CONN connector 

CP cadmium plate 

CRT catnooe-ray tube 

CTL complementary 

transistor logic 

CW continuous wave 

cw Clockwise 

cm centimeter 

0/A cigitai-to-anaiog 

OB decibel 

dBm decibel referred 

to t mw 

Oc direa current 

deg degree (temperature 

interval or difference) 

-• degree (plane 

angle) 

*C degree Celsius 

(centigrade) 

•F degree Fahrenheit 

•K degree Keivm 

OEPC . . deposited carbon 

OET detector 

diam diameter 

OiA diameter (used m 

parts list) 

DIFF AMPL differential 

amplifier 

div division 

OPOT ooubie-poie. 

double-throw 

DR drive 

0S6 double sideband 

OTl diode transistor 

logic 

OVM . , digital voltmeter 

ECL eniner coupled 

logic 

EMF electromotive force 



EDP electronic data 

processing 

ELECT electrolytic 

ENCAP encapsulated 

EXT extefhai 

p farad 

FET .... field-effect transistor 

F/F flip-flop 

FH flat head 

FIL H fillister head 

FM .... frequency moduiaiion 

FP front panel 

FREO frequency 

FXO fixed 

9 gram 

GE germanium 

GHz gigahertz 

GL glass 

GRO ground(ed) 

H henry 

h hour 

HET heterodyne 

HEX hexagonal 

MD head 

HOW hardware 

HF high frequency 

hG mercury 

HI high 

HP Hewlett-Packard 

HPF ; . . high pass filter 

HR hour (used in 

parts list) 

MV high voltage 

Hz Hertz 

1C integrated circuit 

10 inside diameter 

IF intermediate 

freouer^cy 

IMPG imoregnated 

•n incandescent 

iNCL inaudefs) 

INP input 

INS insulation 



INT internal 

kg . . . . kilogram 

kMz kilohertz 

k kilohm 

kV kilovolt 

lb pound 

LC inductance- 

capacitance 

LEO light-emitting diode 

lF low frequency 

LG \ong 

LM left nano 

LIM limit 

LIN linear taper (used 

in parts list) 

LK WASH lock washer 

LO low: local oscillator 

LOG logarithmic taper 

(used in pans Hst) 

log ioganthm(ic) 

LPF low pass filter 

LV low voltage 

m meter (distance) 

mA mitliampere 

MAX maximum 

M megohm 

MEG meg (10®) (used 

in pans list) 

MET FLM metal film 

MET OX metallic oxide 

MF medium freqtiency: 

microfarad (used in 
parts list) 

MFR manufacturer 

mg mittigram 

MHz meganenz 

mH millihenry 

mho mho 

mm minute (time) 

minute (plane angle) 

MIN AT miniature 

mm millimeter 



NOTE 



All abbi'eviatjons in me pans iis: will be m upp€i*-case. 
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Table 6^2. Abbreviations (2 of 2) 



MOO modulator 

MOM momentary 

MOS metai-oxide 

semiconductor 

ms mHiiseconO 

MTG mounting 

MTR meter (indicating 

device) 

mV miMivo« 

mVac millivolt, ac 

mVdc millivolt, dc 

mVpk millivolt, peak 

mvp-p millivolt, peak- 

to-peak 

mVrms millivolt, rms 

mw milliwatt 

MUX multiplex 

MY mylar 

mA microampere 

microfarad 

microhenry 

^mno micromho 

tfS microsecond 

mV . . . microvolt 

MVac microvolt, ac 

mVoc . microvolt, dc 

MVpk microvolt, peak 

mVp-p microvolt, peak- 

to-peak 

MVrms microvolt, rms 

mW . ... microwatt 

nA nanoampere 

NC no connection 

N/C normally closed 

NE neon 

NEG negative 

nF nanotarad 

Nt PL nickel plate 

N/0 normally open 

NOM nominal 

norm normal 

NPN negative'positive' 

negative 

NPO negative-positive 

zero (zero tempera- 
ture coeffioem) 

NRFR not recommended 

for field replacement 

NSn not separately 

replaceable 

ns nanosecond 

nW nanowan 

080 , ■ ■ order by description 



00 outside diameter 

OH oval head 

OP amPL operationai 

amplifier 

OPT option 

OSC oscillator 

OX oxide 

oz ounce 

p ohm 

P peak (used m parts 

list) 

PAM puise-ampittude 

modulation 

PC printed drcuit 

PCM pulse-code modula- 

tion: pulse-count 
modulation 

POM puise-durabon 

modulation 

pF picofarad 

PH BR2 phosphor bronze 

PML PhiUips 

PIN positive-mtrinsic- 

negative 

PiV . . peak inverse voltage 

pk peak 

PL phase lock 

PLO , . . , phase lock oscHtator 

PM phase modulation 

PNP positive-negative- 

positive 

P/O part of 

POLY polystyrene 

PORC porcelain 

POS positive: position(s) 

(used in parts list) 

POSN position 

POT potentiometer 

p-p peak-to-peak 

PP peak-to-peak (used 

in parts kst) 

PPM pulse-position 

modulation 

PREAMPL preamplifier 

PRF puise-repemion 

frequency 

PRR . . , , pulse repetition rate 

ps picosecond 

PT point 

PTM pulse-time 

modulation 

PWM pulse-width 

modulation 



PWV peak working 

voltage 

RC resistance- 

capacitance 

RECT rectifief 

ref reference 

REG reguHtad 

R^ replaceable 

RF radio frequency 

RFI radio frequency 

interference 

RH . . . round head: right hand 

RLC resistance- 

mduetance- 

capacnance 

RMO rack mount only 

rms root-mean-square 

RNO round 

ROM read-only memory 

R4P rack and panel 

RWV reverse working 

voltage 

S scanermg parameter 

s second (time) 

. ..’ second (plane angle) 

S-B siow-blow (fuse) 

(used in parts list) 

SCR silicon controlled 

rectifier; screw 

SE selenium 

SECT sections 

SEMICON ... semiconductor 

SHF supermgn frequency 

SI silicon 

SIL silver 

St slide 

SNR signai-to-noise ratio 

SPOT single-pole. 

double-throw 

SPG spnng 

SR split ring 

SPST single-pole. 

single-throw 

SS Service Sheet 

SS6 Single sideband 

SST stainless steel 

STL steel 

SO square 

SWR standing-wave ratio 

SYNC syncnronize 

T timed (siow'biow fuse) 

TA tantalum 

TC temperature 

compensating 



TD time delay 

TERM terminal 

TFT thin-film transistor 

TGL toggle 

THD thread 

THRU through 

Tl titanium 

TOL toieranoe 

TRIM trimmer 

TSTR transisior 

TTL transistor-transistor 

logic 

TV television 

TVI television interference 

TWT traveling vvave tube 

U micro (10”®) (used 

tn parts list) 

UF microfarad (used in 

pans list) 

UHF ... uitranign frequency 

UNOEF undefined 

UNREG unregulated 

V volt 

VA voitampere 

vac volts, ac 

VAR variable 

VCO vdtage-comroiied 

oscillator 

Vdc volts, dc 

VDCW volts, dc. working 

(used in pans list) 

V(F) volts, filtered 

VFO variaoie-frequency 

oscillator 

VHF . . very-hign frequency 

vpk volts, peak 

vp-p ...... volts, peak-to-peak 

Vrms volts, rms 

VSWR voltage standing 

wave ratio 

VTO voltage-tune 

oscillator 

VTVM vacuum-tube 

voltmeter 

V(X) volts, switched 

w watt 

w/ with 

WIV working inverse 

voltage 

WW wirewound 

w/0 without 

YlG yttnum-irofvgamet 

Zg charactenstic 

impedance 



NOTE 



All abbreviations m the parts list will be in upper-case. 





MULTIPLIERS 




’evtaben 


Prefix 


Multiple 


T 


tera 


10^2 


G 


giga 


10® 


M 


mega 


10® 


k 


kilo 


10® 


da 


deka 


10 


d 


deci 


10”’ 


c 


centi 


10*2 


m 


milli 


10"® 


M 


micro 


10"® 


n 


nano 


10"® 


0 


pico 


10"'*2 


f 


temto 


10"’5 


a 


ano 


10"’« 
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Table 6-3. Replaceable Pans 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty. 




Description 


Mfr. 

Code 


Mfr. Part Number 


A1 
















AT 


06657^117 


1 


1 


KEYBOAAD 




29480 


08657.80117 


A!0S1 


HLMP.16A0 


4 


20 


LED GAN 




28480 


HLMP-1840 


A10S2 


HLMP.1840 


4 




UEDGRN 




28480 


HLMP.1640 


A10S3 


HLMP.IBiO 


4 




LED CRN 




28480 


HLMP.IBiO 


AIDS* 


HLMP.1840 


4 




LEO CRN 




28480 


HLMP.1840 


A1DS5 


HLMP.1800 


6 


2 


LEO RED 




28480 


HLMP-1800 


A10S6 


HLMP.1800 


6 




LED RED 




28480 


HLMP-1800 


A10S7 


HLMP.1B40 


4 




LEOGRN 




28480 


HLMP-1840 


A1DS8 


HLMP.1840 


4 




LED CRN 




28480 


HLMP.IBiO 


A1DS9 


HLMP.1840 


4 




LEO CRN 




28480 


HLMP.IBiO 


A10S10 


HLMP.1840 


4 




LED CRN 




28480 


HLMP.IBiO 


AtDsn 


HLMP.1840 


4 




LEO CRN 




28480 


HLMP.IBiO 


A10S12 


HLMP.1840 


4 




LEDGRN 




28480 


HLMP.IBiO 


A10S13 


HLMP.1840 


4 




LEDGRN 




28480 


HLMP.IBiO 


ATDS14 


HLMP.1840 


4 




LEDGRN 




28480 


HLMP.1840 


ATOS15 


HLMP.1B40 


4 




LEO GRN 




28460 


HLMP.1940 


A10S16 


HLMP.1S4C 


4 




uEOGRN 




28^30 


HLMP.IBiO 


A10S17 


HLMP.tSAO 


4 




led GRN 




29480 


HLMP.1840 


A10S18 


HLMP.ISAO 


4 




LsO GRN 




25480 


HLMP.IBiO 


AIOSIS 


HLMP.1840 


4 




LEDGRN 




23480 


hLMP-1840 


A10S20 


HLMP.1B40 


4 




LEDGRN 




25480 


HLMP.1840 


A10S2T 


HLMP.T840 


4 




LEDGRN 




28480 


HLMP.1840 


ATOS22 


HLMP.:B40 


4 




LEDGRN 




28480 


HLMP.IBiO 


A1J1 


T 252-21 03 


4 


1 


CONN- POST TYPE .100-PlN-SPCG 40-CONT 


28480 


1252-2103 



‘Refer lo Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 
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Reference 

Designation 



A2 

A2 

A2C1 

A2C2 

A2C3 

A2C4 

A2CS 

A2C6 

A2C7 

A2Ce 

A2C9 

A2C10 

A2C11 

A2C12 

A2C13 

A2C14 

A2J1 

A2J2 

A2J3 

A2J4 

A2JU1 

A2JU2 

A2JU3 

A2JU4 

A2JU5 

A2JU6 

A2JU7 

A2JU8 

A2JU9 

A2JU10 

A2JU11 

A2JU12 

A2JU13 

A2JUU 

A2JU15 

A2JU16 

A2JU17 

A2K1 

A2L1 

A2P1 

A2R2 

A2R3 

A2A4 

A2R$ 



Taile 6-3. Replaceable Parts 

HP Part C Qiy. Description 

Number D 



Wfr. Mfr. Part Number 
Code 



06657^118 2 



OISPUAY BOARD 



28480 06657^118 



016(U832 4 



8 CAP-FXOaOlUF 100 V 



RPA10X7R103K100V 



0160U832 4 

0160U832 4 

01604832 4 

01684832 4 

01684832 4 



CAP-FXO aOlUF 100 V 
CAP-FXD 0.01UF 100 V 
CAP-FXO 0.01UF 100 V 
CAP-FXD 0.01UF 100 V 
CAP-FXO 0.01UF 100 V 



09969 RPA10X7R103K100V 
09969 RPA10X7R103K100V 
09969 RPA10X7R103K100V 
09969 RPA10X7R103K100V 
09969 RPA10X7R103K100V 



01604832 4 

01604632 4 

01604622 2 5 

01684622 2 

01604622 2 



CAP-FXO 0.01UF 100 V 
CAP-FXO 0.01UF 100 V 
CAP-FXO 1000PF IX V 
CAP-FXO 1000PF IX V 
CAP-FXD 1000PF IX V 



09969 RPA10X7R103K100V 
09969 RPA10X7R103K100V 
09969 RPA20C0G102J100V 
09969 PPA20COG1 02J1 OOV 
09969 RPA2OCOG102J1OOV 



01604622 2 

01684822 2 

OISO^IX 3 



CAP-FXO TOOOPF IX V 
CAP-FXO 1000PF IX V 
CAP-FXO 4.7UF 3S V TA 



09969 RPA20C06102J100V 
09969 RPA20C06102J10CV 
56269 150O47SX903SS2 



1251- 8671 1 

1252- 0223 5 

1251-5619 0 

12S147X 9 



1 CONN-POST TYPE .IX-PIN-SPCG lO-CONT 

1 CONN-POST TYPE. IX-PtN-SPCG 40-CONT 

1 CONN-POST TYPE .1 X-PIN-SPOG 8-CONT 

1 CONN-POST TYPE .100-PIN-SPCG 3-CONT 



284X 1251-8671 
28480 1252-0223 
284X 1251-5616 
28480 125147X 



1200-0915 3 17 

1200-X15 3 

1200-0915 3 

1200-0915 3 

1200-0915 3 



SOCKET-DSPL 14-CONT dip oip-slor 
SOCKET-DSPL 14-CONT DIP OlP-SLOR 
SOCKET-DSPL 14-CONT DIP DIP-SLDR 
SOCKET-DSPL 14-CONT DIP DIP- SLOP 
SOCKET-DSPL 14-CONT DIP OlP-SLDR 



51167 14^70-10 

51167 14^70-10 

51167 144470-10 

51167 14-8470-10 

51167 14.8470-10 



1200-0915 3 

12084915 3 

1200-0915 3 

1208-0915 3 

1200-0915 3 



SOCKET-DSPL 14-CONT DIP OlP-SLDR 
SOCKET-DSPL 14-CONT DIP OlP-SLDR 
SOCKET-DSPL 14-CONT DIP OlP-SLOR 
SOCKET-DSPL 14-OONT DIP OlP-SLDR 
SOCKET-DSPL 14-OONT DIP OlP-SLDR 



51167 14-8470-10 

51167 14-8470-10 

51167 14-8470-10 

51167 14-8470.10 

51167 14-8470-10 



1200-0915 3 

1200-0915 3 

1200-0915 3 

1200-0915 3 

1200-0915 3 



SOCKET-DSPL 14-CONT 0^ OlP-SLDR 
SOCKET-DSPL 14-CONT DIP DIP-SLOR 
SOCKET-DSPL 14-OONT DIP DIP-SLDR 
SOCKET-DSPL 14-CONT DIP OlP-SLOR 
SOCKET-DSPL 14-CONT OlP OlP-SLOR 



51167 14-8470-10 

51167 14-8470-10 

51167 14-8470-10 

51167 14-8470-10 

51167 14-8470-10 



1200-0915 3 

1200-X15 3 



SOCKET-DSPL 14-CONT DIP OiP-SlDR 
SOCKET-DSPL 14-CONT OlP OiP-SLDR 



51167 14-8470-10 

51167 14-8470-10 



5041-0944 4 



KEY CAP POWER 



284X 5041.0944 



91354)095 



inductor 143NH «.-5.245% 2.60-MMX6.6LG-MM 



24226 10M140X-1 



1810-0398 9 

1818-0371 8 

X98-3438 3 

X96-7236 7 

07574)442 9 



1 network-res 10-SIP 22.0K OHM X 9 

1 network-res 8-SIP 100.0K OHM X 7 

1 RESSTOR 147^-1% .125WTFTC«0^ IX 

1 RESSTOR IK— 1% -OSWTFTC-0*- IX 

5 RESCTOR 10K— 1%.125WTFTO.O*-1X 



C1433 758.101 

C1433 750-81 

12498 CT4-1/8-TO-147R-F 

12498 C3-1/8-TO-1001.F 

12498 CT4-1/6-T0-10O2-F 



•Refer lo Section 7 for update information. 



■Factory Selected Component (Refer to Section 5). 



6-6 




Model 8657B 



Reference 


HP Part 


C 


Qty, 


Designation 


Number 


0 


A2R6 


0757-0442 


9 




A2R7 


0757-0442 


9 




A2R8 


0757-0442 


9 




A2R9 


0757.0442 


9 




A2R10 


0698-3155 


1 


4 


A2R11 


0698-3155 


1 




A2R12 


0698-3155 


1 




A2R13 


0698.3155 


1 




A2S1 


3101-2692 


9 


1 


A2U1 


1820-3423 


8 


1 


A2U2 


1820-2634 


1 


1 


A2U3 


1820-3181 


5 


2 


A2U4 


1820-3181 


5 




A2US 


1820-4053 


2 


2 


A2U6 


18204053 


2 




A2U7 


1820-5339 


9 


5 


A2U8 


1820-5339 


9 




A2U9 


1820-5339 


9 




A2U10 


1820^339 


9 




A2U11 


1820-5339 


9 




A2XU1 


1251-5595 


2 


1 




06657.61063 


8 


1 



Table 6-3. Replaceable Parts 

Description 



RESSTOP 10K ♦-1% .125WTF TC-<W-100 
RESISTOR 10K^-I% .125WTF TC-O^tOO 
RESISTOR lOK ♦-1% .125W TF TC-O.^100 
RESISTOR t(K *->1% .12SW TF TC*0»^100 
RESISTOR 4.64K .12SW TF TC-iO»-100 

resistor 4.6AK .12SW TF TC-Oo-100 

RESISTOR 4.6RC —1% .125W TF TC«O*>.100 
resistor 4.E4IC —1% .125W TF TC-O»-100 

swrrcH-pe spst^no mom .i2Sa ns vac 
c shf-rgtr ttl ls asynchro serml-in 

C INV TTL ALS HEX 

c shf-rgtr CM0S/74HC SYNC/ASY?^ 

C SHF-RGTR CMOS/74HC SYNC/ASYNC 
IC INV CMOS/74HC HEX 

C INV CMOS/74HC HEX 
C-iNTERFACE ORVR CMOS DISPLAY LEO 
IC-INTERFACE ORVR CMOS DISPLAY LED 
C-INTERFACE ORVR CMOS DISPLAY LED 
IC-INTERFACE DRVR CMOS DISPLAY LEO 

C- INTERFACE ORVR CMOS DISPLAY LEO 

POLARIZING KEY-POST CONN 
MTCH led assy 



Replaceable Parts 



Wfr- Mfr. Part Number 
Code 



1249C CT4.1/B-T0-1002-F 

12496 CT4.1/8-T0>10Ce^ 

12498 CT4-l/8-Ta-1002-F 

1 2496 CT4.1/8-T0.1 002^ 

12498 CT4-1/8-T0-A641-F 

12496 CT4.1/8.T0UG«1^ 

12498 CT4.1/8-T0^A641^ 

12496 CT4.1/8.T0-4841^ 

12672 2ai99NB02l100 

01295 SN74LS59SN 

01295 SN74ALS04BN 

04713 MC74HC185N 

04713 MC74HC165N 

01295 SN74HC0SN 

01295 SN74HC0SN 

27014 MMS450N 

27014 MMS4S0N 

27014 MMS4S0N 

27014 MM54S0N 

27014 MMS450N 

7S381 3518 

28480 08657.61063 



•Refer to Section 7 for update information. 



•Factor> Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Table Replaceable Parts 

R«fer»nc« HP Part C Qty. OMCriptlofi Mfr. Part Number 

Oesignatiofi Number D Cede 



A3 


A3 


0865740110 


4 


1 


ilOSU ASD AMOVE 


A3 


08657-60158 


4 


1 


A3C1 


0160-4835 


7 


46 


A3C2 


0180*4834 


6 


14 


A3C3 


0160-4834 


6 




A3C4 


0160*4834 


6 




A3CS 


0160*4835 


7 




A3C6 


0160*4834 


6 




AX7 


0160*4835 


7 




A3C8 


01604197 


B 


3 


A3C9 


0160-2929 


8 


2 


AX10 


0160*4834 


6 




AX11 


01604789 


0 


1 


AX12 


01604786 


7 


3 


AX13 


01604814 


2 




AX14 


01604834 . 


6 




AXIS 


0160*4634 


6 




AX16 


01604834 


6 




AX17 


0160*4535 


4 


2 


AX18 


0160.4822 


2 




AXIS 


0180-0094 


4 


2 


A3C20 


0160*4834 


6 




A3C21 


0121-0061 


1 


1 


A3C22 


0160*4833 


5 


3 


A3C23* 


0160-4807 


3 


3 


A3C24 


01604634 


6 




A3C25 


01604834 


6 




A3C26 


0180-0094 


4 




A3C27 


0160-4803 


9 


4 


A3C26 


0160-2436 


0 


2 


A3C29 


0160*4834 


6 




A3C30 


0160*4834 


6 




AX31-C99 


AX100 


0180-2144 


S 


3 


AX101 


0180-2821 


9 


7 


AX102-C199 

A3C200 


0180-2208 


6 


5 


A3C201 


0180-2208 


6 




A3C2Q2 


0180-2144 


9 




A3C203 


0180.2144 


9 




A3C204 


01604791 


4 


3 


A3C20S 


0160.4834 


6 




A3C206 


01604835 


7 




A3C207 


0160*«801 


7 


5 


A3C2Q8 


01604835 


7 




A3C209 


01604835 


7 




A3C211 


0160*4835 


7 




A3C212 


0180-2929 


8 




A3C213 


0160^090 


6 


2 


A3C214.C299 

AX300 


01604635 


7 




A3C301 


01 604796 


7 


3 



LOW FREOUecr LOOP ASSEMBLY 



LOW fPEOUENCr LOOP ASSEMBLY 

CAPAcrroR-Pxo .tuf sovoc cer 

CAPACrrOR-PXO .mtuf ^io% ioovdc cer 
CAPAC rrOB-FXO .OiTUf «- 10 % 100VOC CER 
CAPAcrroR-Pxo .oatuf ioovoc cer 
CAPA crrofLPxo .iuf «.io% sovoc cer 

CAPAcrroR-Pxo ^htuf *-io% i oovoc cb? 
CAPAcrroRJW . 1 UP *- 10 % sovoc cer 
CAPA crroR-pxo aauP-io% 2 ovoc ta 
CAPAC rrOR.PXO ouf«.io% iovoc ta 
CAPA crroftPXO .mtuf «-io% ioovoc cer 

CAPACrrOR^O ISPF ioovoc cer 0^30 

CAPACITOR-PX027PP«-5« IOOVOC CER 0^30 

CAPAcrrorLPxo isopp «-s% ioovoc cer 
CAPACrrOfLPXO .octup *.io% ioovoc cer 
CAPACrrOR-PXO ^7UP 10% ioovoc cer 

CAPAcrroR-Pxo .cutup <^io% ioovoc cer 
CAPAOTOR-PXO 1UP *>10% sovoc CER 
CAPACrrOR^XO iooopp «-s% ioovoc cer 
CAPA cnroR-PXD iooup«ts-io% asvoc al 
CAPAcrroR«Pxo .oiTUP «-io% ioovoc cer 

CAPACTTOR.V TRMR-CER 5.5-1 8PP 350V 
CAPACnrOfUPXO .Q22UP «-io% ioovoc cer 
CAPACrrOR-PXO 33PP «-s% ioovoc cer 0*-30 
CAPAOTOR-PXO .047UP «-10% IOOVOC CER 
CAPAOTOR-PXO .0A7UP ^10% IOOVOC CER 

CAPACrrOR-PXO 100UP«7S-10% 2SVOC AL 
CAPACrrOR-PXO COPP 0^5% IOOVOC CER O*-30 
CAPACrrOR-PDTHRU 10 PP 20 % 200V CER 
CAPACrrOR-PXO .0«7UP *. 10 % IOOVOC CER 
CAPAOTOR-PXO .0A7UP *.10% IOOVOC CER 

NOTASSttNEO 

CAPACrtOR-PXO 200UP*.75-10% 2SVOC AL 
CAPACrrOR-PXO22UP*-20% 35VOC TA 
NOTASSCNED 

CAPACTTOR-PXO 220UP*.10% IOVOC TA 

CAPACrrOR-PXO220UP*-10% IOVOC TA 
CAPACrrOR-PXO 200UP*>TS.10% 2SV0C AL 
CAPACrtOR-PXO 200UP*'7S-10% 2SVOC AL 
CAPAOTOR-PXO 10PP IOOVOC CER D*-30 
CAPACrrOR-PXD .oatup «- 10 % ioovoc CER 

CAPAcrroR-Pxo .iup «>io% sovoc cb) 
CAPACrrOR-PXO ioqpp *-s% ioovoc cer 
CAPA crroR-pxo .iup ^io% sovoc cer 
CA pAcrroR-Pxo .iup «-io% sovoc cer 
CAPAC rrOR-PXD .iup «-io% sovoc cer 

CAPACrrOR-PXO cbjp*-io% iovoc ta 
CAPACrrOR-PXO .22UP *-io% sovoc cer 
NOTASaCNED 

CAPAcrroR-Pxo .iup *.io% sovoc cer 
CAPAC rrOR-PXO 2TPP *-S% ioovoc CER 0*.30 



2M0 00G57.S0110 



20A80 oeer-fioisa 

20400 0160-4835 

20480 0160*4834 

28480 0160*4834 

28480 0160*4834 

28480 0160*4835 

28480 0160*4834 

28480 0160*4835 

56289 150022SX9020A2 

28480 0180-2929 

28480 01 6 04 8 34 

28480 0160*4789 

28480 0160-4786 

28480 01604814 

28480 01604 8 34 

28480 0160*4834 

28480 01604834 

28480 0160*4535 

28480 0160*4822 

56289 300107G025002 

28480 0160*4834 

73899 OV11PS18A 

28480 0160-4833 

28480 01604807 

28480 0160-4834 

29480 01604834 

56289 300107GC2S002 

28480 0160*4803 

28480 0160.2436 

28480 01604834 

28480 01604834 



56289 300207G0250H9 

28480 0180-2821 

56289 15Q0227X9010S2 

56289 1S00227X9010S2 

56289 300207G02SOH9 

56289 300207G0250H9 

28480 01604791 

28480 0160*4834 

28480 0160-4835 

28480 0160*4801 

28480 01604835 

28480 01604835 

28480 0160 4835 

28480 0180-2929 

16299 CAC0 S X7 R2 24J05OA 

28480 0160-4835 

28480 01604786 



T Refer lo Section 7 for upxJate information. •Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6-3. Replaceable Parts 



Reference 


HP Part 


c 


Designation 


Number 


D 


A3C302 


0180^41 


S 


A3C303 


01S0UB3S 


7 


A3C304 


0160-483S 


7 


A3C30S 


016O483S 


7 


A3C306 


016O483S 


7 


A3C307 


01604835 


7 


A3C306 


0180.1746 


5 


A3C309 


01604835 


7 


A3C310 


01604835 


7 


A3C311 


01604835 


7 


AX312 


01604803 


9 


A3C313 

A3C314.C399 


01604835 


7 


A3C400 


0180.2821 


9 


A3C401 


0180-2208 


6 


A3C402 


01604835 


7 


A3C403 


0180.2821 


9 


A3C40« 


01604835 


7 


A3C405 


0180-2821 


9 


A3C406 


01604835 


7 


A3C407 


01604835 


7 


A3C406 


01802667 


1 


A3C409 


0160-6469 


5 


A3C410 


01604535 


4 


A3C411 


01604835 


7 


A3C412 


0180-0097 


7 


A3C413 


0180-2667 


1 


A3C414 


0160-5098 


6 


A3C415 


01604835 


7 


A3C416 


01604835 


7 


A3C417..C499 


A3C500 


01604803 


9 


A3CS01 


01604803 


9 


A3CS02 


01802208 


6 


A3C503 


01604835 


7 


A3CSOI 


01604801 


7 


A3C506 


01604835 


7 


A3CS06 


01604835 


7 


A3CS07 


01604801 


7 


A3C506 


01604810 


8 


A3CSOS 


01604810 


8 


A3CS10 


01604812 


0 


A3CS11 


016O6SS6 


3 


A3CS12 


01604801 


7 


A3CS13 


01604791 


4 


A3CS14 


01604835 


7 


A3CS1S 


01604835 


7 


A3CS16 


01604812 


0 


A3CS17 


01604799 


2 


A3CS18 


01604824 


4 


A3CS19 


01604808 


4 


A3CS20 


01604835 


7 


A3CS21 

A3CS22-CS99 


01604835 


7 




A3CS22 


0160-4832 





Qty. 



3 



2 

24 



A 



2 



3 



3 

1 



1 



1 



1 



Description 



CAPACrrOR-fXO 3.3UP«-10% 3SVOC TA 
CAPACrrOR-fXD . 1 UF <. 10 % SOVDC TA 
cAPAcrroA-fxo .iuf «-io% sovdc ceR 

CAPAOTOR-^XO .1UF «.10% SOVDC C8P 
CAPACrrOR-fXO .iup •»-io% sovdc cep 

CAPACn-QP-nCO jup ^io% sovdc cer 

CAPAOTOP-FXO 15UP*-10%20VOC TA 

CAPAcrroR-pxo .iuf <»-io% sovdc cer 
CAPA crrofuw .iup <^io% sovdc cer 
CAPA crrofupxo .lUf «-io% sovdc cer 

CAPACrrOP-ncO 68PP «-S% 100VOC cer 0*.30 
CAPACrrOR-PXO .iup «-io% sovdc cer 
NOTASSCNEO 

CAPACTTOR.PXO 22UP«.20% 35VOC TA 
CAPACrrOR-PXO 220Uf-1O% 10VOC TA 

CAPACrrOR^XO .iup «-io% sovdc cer 
CAPACn^OR-PXO 22UP«-20% 3SVDC TA 

CAPAcrrop-Pxo .tup <.io% sovdc cer 
CAPAC rrOR^O Z2V^«-20% 3SVDC TA 
CAPACrrOR^XD .iup «-io% sovdc cer 

CAPACrrOR-^XO .iup «-io% sovdc cer 
CAPA crroR^xo isoup«.io%20vdc ta 
CAPA crroR-Pxo iup io% sovdc 
CAPA crroR-Pxo tup <.io% sovoc cer 
CAPAC rrOR-PXO .iup «-10% sovoc CER 

CAPACn-OR«D 47UP«.10% 3SVOC TA 
CAPACrrOR^O 150UP«.10% ZOVOC TA 

CAPAcrroa^o .22UP <-io% sovdc cer 
CAPACrrOR-PXD .IUP «-l0% sovoc CER 
CAPACrrOR-^XD .iup «-io% sovdc cer 

NOTAS9GNEO 

CAPACrrOR-PXO OPP <*^5% lOOVOC CER 0^30 
CAPACrroR-Pxo sspp «.s% ioovdc cer o^ 
CAPACrrOA-PXO 220UP«-10% iovdc ta 
CAPAC rrOR-FXO .IUP <.10% sovdc cer 

CAPACrrOR-PXO ioopp«-s% ioovdc cer 
capaottor-pxo .iup «-io% sovoc cer 

CAPACrrOR-PXD .IUP <.10% SOVDC CB9 
CAPACrrOR-PXO IOOPP <.5% IOOVDC CER 
CAPAOTORJ^ 330PP <-S% IOOVDC CER 

CAPACrrOA>PXO 330PP <^ IOOVDC CER 
CAPACrrOR.PXO 220PP <.5% IOOVDC CER 
CAPAcrroR-Pxo .soup <.s% ioovdc 
CAPAcrroa.pxo ioopp <-s% ioovdc C0i 
CAPAcrroR-PXD iopp ioovdc cer o«-» 

CAPAcrroR-Pxo .iuf *.io% sovoc c& 
CAPAcrroR-Pxo .iup <.io% sovdc cer 
CAPACnORJnCD 220PP <-s% ioovdc cer 
CAPAC rrOR-PXO 22PP 0.2SPP IOOVDC CER 
CAPAaroa.pxo 680PP <^ ioovdc ce% 

CAPACn-OR-FXO 470PP <.$% IOOVDC CER 
CAPACTTOR.PXO .IUP <-10% SOVOC CER 
CAPAcrroR-Pxo .iup <.io% sovoc cer 
NOTASSCNEO 



CAPAOTOR-PXO .iup <-10% IOOVDC CER 



Mir. Mfr. Part Number 
Code 



04200 


15003SX9050B24)YS 


29480 


0160U835 


26480 


0160U835 


26480 


01604835 


26480 


0160U835 


26480 


0160<I836 


56289 


1S00156X902082 


26480 


0160.4836 


26480 


0160U835 


26480 


01604835 


26480 


01604603 


28480 


01604835 


28480 


01602821 


56289 


1500227X901 0S2 


26480 


01604835 


26480 


01802621 


26480 


01604835 


26480 


0100.2821 


28480 


01600835 


28480 


01604835 


56269 


1S201S7X9020S2 


26480 


0160-5469 


26480 


0160-4S35 


26480 


01604835 


56289 


150O476X9035S2 


56289 


1S20157X9020S2 


16299 


CAC95X7R224J050A 


28480 


01600835 


26480 


01600835 



26480 


01600903 


28480 


01600803 


56289 


1500227X901 0S2 


28480 


01600835 


28480 


0160.4801 


28480 


01600835 


28480 


01600835 


29480 


01600801 


26480 


01600810 


28480 


0160-4810 


26480 


01600612 


28480 


0160-5558 


26480 


0160-4801 


28480 


01600791 


28480 


01600835 


28480 


01600835 


28480 


01600812 


28480 


01600799 


28480 


01600824 


28480 


0160-4808 


26480 


01600835 


26480 


01600835 


28480 


01600832 



•Refer to Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Rofmnca 


HP Part 


c 


Qty. 


Dosipnation 


Numbar 


D 


A3CSQ0 


019U83S 


7 




A3CS01 


01804787 


8 


7 


A3C8Q2 


01804787 


8 




A3C803 


018O483S 


7 




A30SO* 


01804674 


0 


1 


3!05UAfiDABOy£ 


A3C60* 


0180-7013 




1 


A3CS06 


01804835 


7 




A3C606 


01604835 


7 




A3C607 


01604661 


5 


1 


A3CS06 


0160-4787 


6 




A3C609 


01804787 


8 




A3C810 


01804835 


7 




A3CS11 


01804678 


7 


2 


A3C812 


01804835 


7 




A3C813 


01802821 


9 




A3C814 


01804787 


8 




A3C81S 


01604835 


7 




A3C615 


01604787 


8 




A3CS17 


01804835 


7 




A3C61I 


01801746 


5 




A3C61S 


01804787 


8 




A3C620 


01604531 


8 


1 


A3C621 

A3CS22-C699 

J105U AfiD ABOVE 

A3CS22 

A3C823-C6S9 

A3CSS0 

A3CS81 

A30562 

A30663C699 


016O4S78 

0180-5338 

01803875 

01804765 

0180-3875 


7 




A3C7O0 


018O483S 


7 




A3C701 


018O483S 


7 




A3C702 


01604835 


7 




A3C703 


01804835 


7 




A3C70A 


01804835 


7 




A3C7QS 


016O483S 


7 




A3C706 


0180483$ 


7 




A3C707 


01604801 


7 




A3C708 


01804565 


0 


1 


A3C709 


01804835 


7 




A3C710 


01604835 


7 




A3C711 


018O483S 


7 




A3C712 


01804781 


4 


3 


A3C713 


01804781 


4 


3 


A3CP1 


1801-0639 


3 


20 


A3CP2 


1801-0638 


3 




A3CR3 


1801-0538 


3 




A30U 


1801-0639 


3 




A3CP5 


1801-0060 


3 


80 


A3CP6 


19014»60 


3 




A3CP7 


1901-0639 


3 




A3CP8 


1901.0639 


3 




A3CP9 


1901-0050 


3 




A3CP10 


1901-0376 


6 


4 



Table 6-3. Replaceable Parts 

Dascription 



CAPACrrOR-fXO .iuf «-io« sovoc cep 

CAPACrrOP-fXO 22Pf «-S% tOOS/OC CS) 0^30 
GAPACrrOR-nCO 22PF 100VDC CBI 0^ 

CAPAcrroR-nco .iuf «»io% sovdc cep 

CAPACrrOR-FXD .47UF 100VDC 



CAPAOrrOR-fXO .OETUF lOOVOC 

CAPAcrroR.Fxo .iuf •-> 10 % sovoc ce) 

CAPAOTOR-fXO .IUF ^-10% SOVOC CEP 
CAPAcrroR-Fxo .iuf --5% sovoc Mcrsocrc 

CAPAOTOR-FXD aZPF 100VOC CEP 0^30 
CAPACrrOR-^sxO 22PF tOOVOC CER 0^ 
CAPAOTOR-FXD .IUF «-10% SOVOC CB9 

CAPACrrOR-FXO .0«7UF SOVOC 

CAPACTTOR.FXO .lUF ^10% SOVOC CEP 
CAPAOTOP-FXO 22UF«-20% 3SVOC TA 
CAPAOTOR.FXO 22PF «-S% 1 0OVOC CEP 0^30 
CAPACrrOR-FXO .IUF «-10% SOVOC CEP 

CAPACrrOP-FXO 22PF — 9% lOOVOC CEP 0^ 

CAPAcrrop-Fxo .iuf «*io% sovoc cep 
CAPAC rrOP-FXO 1SUF«-10% 20VOC TA 
CAPACrrOP..FXO 22PF 100VOC CEP 0^ 
CAPACIT0P.FX02UF ♦-9% SOVOC MET-POLYC 

CAPACnrOR-FXD .047UF •- 1 % SOVOC 
NOTAS9GNED 



CAPACrrOR-FXO .33UF .-10% SOVOC CEP 
NOTAS9GNED 

CAPACtTOP-FXO 22PF —10% 200VOC CEP 
CAPAOTOP-FXO 3iPF -10% 200VOC CEP 
CAPACrrOP-fXO 22PF -10% 200VOC C89 
NOTASaCNEO 

CAPAcrroP-FxD .iuf — io% sovoc cep 
CAPA crrop-Fxo .iuf — io% sovoc csi 
CAPA crroo-Fxo .iuf — io% sovoc cer 

CAPACrrOP-FXO .iuf -10% sovoc C89 
CAPACrrOA-FXO .IUF —10% sovoc C89 
CAPACnOP-FXO .IUF —10% SOVOC C8» 
CAPACn’OP-FXD .IUF -10% SOVOC CEP 
CAPACrrOP-FXD100PF-9% 100VOCC8) 

CAPACrrOR-PXO iooqpf -1% IOOVOC CEP 
CAPAOTOP-FXO .IUF —10% SOVOC CEP 
CAPAOTOP.FXO .IUF —10% SOVOC CB) 

CAPAcrroaFxo .iuf -io% sovoc cer 
CAPAC rrOP-FXO IOPF — S% IOOVDC cep 0-30 

CAPACrrOA.FXO IOPF -6% IOOVDC CEP 0-30 

OIOOE^ 96 SCHOTTKY 
DCOE^ 96 SCHOTTKY 
OlOOE^ 96 SCHOTTKY 
OlOOE-SM 96 SCHOmCY 
0C0E..SWrrCHPl6 OOV 200MA 2NS 0045 

DC0E.4VVrrCHPI6 80V 200MA 2NS 0045 
OCOE-SM 96 SCHOTTKY 
OI0064M 96 SO«nXY 

OfOOE4wrrcHM6 eov 20 oma zns oo4S 
0C0E-6EN PPP 3SV SOMA 0O4S 



Mir. 

Coda 


Mir. Part Numbar 


28480 


0180-4836 


28480 


01604787 


28480 


01604787 


28480 


01604836 


28480 


0180.3674 



28480 


0160.7013 


28480 


016O483S 


28480 


01604835 


28480 


0160-3661 


26480 


01604787 


26480 


01604787 


28480 


0160.4835 


28480 


01604)678 


28480 


01604835 


28480 


0180-2821 


28480 


01804787 


28480 


01604835 


28480 


01604787 


28480 


01604635 


S6289 


1500156X902062 


26480 


01604787 


26480 


0180.3531 


28480 


0160-0576 



28480 


0160-6338 


28480 


0160.3875 


28480 


01604765 


28480 


0160-3875 



28480 


01604835 


28480 


01604835 


28480 


01804836 


28480 


01604835 


28480 


01804835 


28480 


01804835 


28480 


01804835 


28480 


01804801 


28480 


01804565 


28480 


0180-4835 


28480 


01604835 


28480 


01804836 


28480 


01804781 


28480 


01804781 


28480 


18014)638 


28480 


1801-0639 


28480 


1801-0639 


28480 


1801-0639 


9N171 


1M4150 


9N171 


1N4150 


28480 


1801-0639 


28480 


1901-0639 


9N171 


1N4150 


28480 


19014)376 



^ Refer 10 Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6~3. Replaceable Parts 





HP Part 


C 


Oty. 


Dbscfiption 


Mir. 


Mfr. Part Number 


Obsignation 


Numbor 


0 






Cod8 




A3cnii 


1901-0376 


6 


4 


01006-GEN PRP 3SV SOMA DO-35 


29480 


1901-0376 


A3C»12 


1901-0050 


3 




OtOOE-SWrrCHMG 80V 200MA 2NS DO-35 


9N171 


1N4150 


A3CR1}^U 








NOT assigned 






A3CR15 


0122-0173 


e 


11 


0I0O6.WC 13.SPF 7% C3/C25 MIMeS BVR-30V 


25403 


98809 SELECTED 


A3Cni6 


1901-0050 


3 




DtOOE-SWTTCHMG 80V 200MA 2NS 00-35 


9N171 


1N41S0 


A3CR17 


1901-0050 


3 




OKSOE-SWrrCMNG 80V 200MA 2NS 00-35 


9N171 


1N4150 


A3CR1B 


1901-0050 


3 




OtOOE-SWrrCHMG 80V 200MA 2NS 00-35 


9N171 


1N4150 


A3CR1SXP19S 








NOT AS9GNED 






A3CR200 


*901-0050 


3 




OIQOE-SWfTCHMG 80V 200MA 2NS 00-35 


9N171 


1N4150 


A3CR201 


1901-0050 


3 




OtOOE-SWrrCHMG 80V 200MA 2NS 00-35 


9N171 


1N4150 


A3CR202-CP399 








NOT ASSCNED 






A3CfU00 


1901-0539 


3 




OlOOE-SM SC 9CHOTTKY 


28480 


1901-0535 


A3CR401 


1901-0539 


3 




OCOE-SM SC 9CHOTTKY 


28480 


1901-0539 


A3CM02 


1901-0539 


3 




DCOE-SM SC SCHOmCY 


28480 


1901-0539 


A3CM03 


1901-0539 


3 




OCOE-SM SC 8CHOTTKY 


28480 


1901-0539 


AJCfUOi 


1901-0060 


3 




OCOE-SWrrCHING OOV 200MA 2NS 00-35 


9N171 


1N41S0 


A3CM06 


1901-0539 


3 




OCOE-SM SC 9CHOTTKY 


28480 


1901-0539 


A3CM06 


1901-0050 


3 




OCOE-SWrrCH84G 80V 200MA 2NS 00-35 


9N171 


1N4150 


A3CnA07.OU99 








NOT ASSCNED 






A3CRS00 


1901-0050 


3 




OCOE-SWITCHING 80V 200MA 2NS 00-35 


9N171 


1N4150 


A3CnS01 


1901-0050 


3 




DtOOE-SWrrCHtNG 80V 200 MA 2NS 00-35 


9N171 


1N41S0 


A3Cf)S02 


1901-0539 


3 




OCOE-SM SC SCHOTTKY 


28480 


1901-0539 


A3CRS03 


1901-0539 


3 




OCOE-SM SC SCHOTTKY 


28460 


1901.0539 


A3CnS04 


1901-0539 


3 




DCOE-SM SC SOCTTKY 


28480 


1901-0539 


A3CnSQ5 


1901.0539 


3 




OCOE-SM SC SCHOTTKY 


28480 


1901-0539 


A3CRS06 


19014)539 


3 




OCOE-SM SC SCHOTTKY 


28460 


1901-0539 


AXRS07-CR599 








NOT ASSCNED 






A3CR600 


1901-0050 


3 




OCOE-SWrrCHMQ 80V 200MA 2NS 00-35 


9N171 


1N41S0 


A3CR601 








NOTASSCI^ 






A3C»6Q2 


1901-0376 


6 


4 


OCOE-GEN PqP 3SV SOMA 00-35 


28480 


1901-0376 


A3CR603-CR699 








NOT ASSCNED 






3t05UASI> ABOVE 
















1901-0060 


3 




OOOE-SWrrCHMG OOV 200MA 2NS 00-35 


9N171 


1N41S0 


A3CR700 


1901-0050 


3 




OCOE-SWrrCHMG aov EOOMA 2NS 00-3S 


9N171 


1N4150 


A3CR701 


1901-0060 


3 




OCOE-SwrrCMNG OOV 200 MA 2NS 00-35 


9N171 


1N4150 


A3CR702 


1901-0060 


3 




DCOE-SWITCHMG OOV 200MA 2NS 00-35 


9N171 


1N4150 


A3CR703 


1901-0060 


3 




ocoE-swrrcHmc oov 20 oma 2ns 00-35 


9N171 


1N4150 


AXRTOA 


1901-0539 


3 




OCOE-SM 9G SCHOTTKY 


28480 


1901.0539 


A3CR7QS 


1901-0539 


3 




OCC3E-SM SC SCHOTTKY 


28480 


1901-0539 


AXftTOe 


1901-0539 


3 




OCOE-SM 9G SCHOTTKY 


28480 


1901-0539 


A3CR707 


1901-0639 


3 




DCOE-SM 9G SCHOTTKY 


28480 


1901-0539 


A3DSl4i)SA99 








NOT ASSCNED 






A3OSS00 


1990-0517 


4 


1 


LED4JUMIP LUM-INT-3MCO IP-20MA-MAX BVR-5V 


28480 


5082-4655 


A3E1 


9170-0847 


3 


1 


CORE-SHCLOMG BEAD 


02114 


5S-590-65/3B PARYLENE COATED 


A3FL1 


9135-0002 


e 


4 


FILTBM.OW PASS SOLOER-TEPMS 


33095 


51-744.018 


A2FL2 


9135-0002 


8 




NLTER-LOW PASS SOLOER-TEPMS 


33095 


51-744-018 


A3FL3 


9135-0002 


B 




RLTER-tOW PASS SOLDER-TERMS 


33095 


51-744-018 


A3FL4 


9135-0002 


8 




RLTER-LOW PASS SOLDER-Te«^ 


33095 


51-744.018 


A3J1 


1251-5647 


5 


1 


CONNECTOR 10-PM M POST TYPE 


28480 


1251-5647 




1251-5595 


2 




POLARtZMG KEY<.POST CONN 


28480 


1251-5596 


A3J2 


1250-0635 


1 


3 


CONNECTOR-RF SMC M PC 50-OHM 


28480 


1250-0835 


SJQSUAPfD ABOVE 














A3J2 


06656-00133 


1 


5 


CUP SEMUPCC GRNO 


28480 


06656.00133 



■Refer to Section 7 for update information. “Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Rsisrencs 


HP Part 


c 


Qty. 


Designation 


Number 


D 


A3J3 


1250-083$ 


1 




A3J* 


1250-0835 


1 




SIOSt/A/^D ABOVE 


A3J3 


08656.00133 


1 


5 


A3U* 


08656.00133 


1 


5 


A3JS 


1250.0626 


2 


5 


A3J6 


1250.0828 


2 




A3J7 


125041626 


2 




A3J8 


1250-0628 


2 




AX1 


91404139* 


2 


3 


A3L2 


9140.039* 


2 




AX3 

AX4 


91404)38* 


2 




A3L5 


9140.014* 


0 


3 


AXf 

AX7 


9100.2255 


4 


3 


aX8 

A31.9-L199 


91404)1*1 


7 




ilOSUAfiD ABOVE 


A3L9 


9135.0072 


7 




AXIO 


9135-0072 


7 




A3L200 


9100.1788 


6 


2 


A3L201 


9100-1788 


6 




A3L202 


9100-1618 


1 


2 


A3L203 


9100-1618 


1 




A3120* 

A3L2054Z99 


9100-3922 


4 


8 


A3L300 

A3L3014^ 


9100-3922 


4 




AX400 


9140-0129 


1 


3 


AX401 


9100-1620 


5 


3 


AX402 


9140-0129 


1 




AX403 


9140-0129 


1 




AX40* 

AX4054.499 


9100-1620 


5 




A3L500 


9100-1620 


5 




A3L501 


91004922 


4 




A3L5Q2 


9100-3S22 


4 




A3L503 


9100-3922 


4 




A3MP1 . 


06656-00126 


5 


2 


mSVAHD ABOVE 


A3MP1 


06656 *0016 


5 


2 


A3MP2 


2360-0277 


9 


16 


A3MP3 


06656-000*4 


6 


1 


A3MP* 

A3MPS 


006564)0126 


7 


2 


A3MP6 


21304)12* 


4 


9 


A3MP7 


2130-0009 


4 


8 


A3MP8 


29500078 


9 


5 


A3MP9 


0665000127 


6 


2 


A3MP10 


1400-0966 


8 


17 



Table 6^3. Replaceable Parts 

Description 



CONNECTOA-SF SMC M PC 500HM 
OONNECTOR^ SMC M PC 50-OHM 



CUPSEMMGDGAND 
CUP SEMUSQO 6RN0 

CONNECTOfUrSMCM S6L-M0LS4VI 500NM 
OOI#ieCTOA-RF SMC M SGt>iOL£-SR SOOHM 
OOM«CTOR-RF SMC M SGUHOLE-SR SOOHM 

CONNECTOR«AP SMC M S».>IOl£-AR SO-OHM 

INDUCTOR RFXHJyiUO 680NH 5% 
inductor RP-CHJyiLO 680NH S% 
inductor RF-CH-MLD S80NH 5% 

NOT ASSXvf^S 

inductor RP-CH-MU)4.7UH 10% 

PCUCTOR RP-CHJMLO470NH 10% .1060X^6 
PRPfTEO CIRCUIT TRACE INDUCTOR 
INDUCTOR RF-CH-MLO 680NH 10% 

NOT ASSIGNED 



INDUCTOR 56NH 
inductor SSNH 

CORE-PERRTTE CNOKE-WIOEBANOUMP^SBO 

CORE-FERRITE CHOKE-WlO6BANO^MP:>680 
inductor RF-CHJMLO 5.6UH 10% 
ngOUCTOR RFX>CMLO 5.GUH 10% 
INDUCTOR-FIXED 120-1300 HZ 
NOT ASSIGNED 

NOUCTOR.F1XED 120-1300 HZ 
NOT ASSIGNED 

mOUCTOR RF-CH-MLO 220UH 5% 
MDUCTORRF-CKJMLD 15UH 10% 
INDUCTOR RF<CH-MLD 220UH S% 

inductor RP-CH-MLD 220UH 5% 
NDUCTOR RF-CH-MtD ISUH 10% 
NOTASaGNED 

MDUCTORRFXH.MLD15UH 10% 
INDUCTOR-FIXED 120-1300 HZ 

inductor-fixed 120-1300 HZ 
inductor-fixed 120-1300 HZ 

COVER TOP 



COVER TOP 

SCREWJyiACH 6.32 J12-1N4 jG HEX-HO-SLT 
fence LFLSHLD 
COV9-FRAME 
NOT ASSIGNED 

WASHER4JC WTL T Na 10 .1SS4N-C) 
WASHER-UC INTL T NO. B .168-JNJD 
NUT-HEX-OEL-CHAM 10-32-THO .067-P4-THK 
COVER BOTTOM 

CUP-CMPNT .17..185-OIA .19S-WD STL 



Mfr. 

Cods 



2S4S0 

2S4S0 



2B4S0 

2S4S0 

2B480 



2BAS0 

2M0 

29*80 

28*80 

29*80 

29*80 

28*80 



28*80 

28*80 

28*80 

28*80 

28*80 

28*80 

28*80 



28*80 

28*80 

28*80 

28*80 



28*80 

28*80 



28*80 

28*80 

28*80 



28*80 

28*80 

28*80 



28*80 

28*80 

28*80 

28*80 

91506 



* Refer to Section 7 for update information. *Faciory Selected Component (Refer to 






Mfr. Part Number 



1250.0835 

1250^835 



08656-00133 

08666-00133 

1250-0628 

12504)628 

1250-0628 

1250.0628 

9140-038* 

9140-038* 

9140-039* 

9140-0144 

9100.2255 

9140-0141 



9135-0072 

9135.0072 

9100-1788 

9100-1786 

9100.1618 

9100-1616 

9100-3322 



9100-3922 

9U0-0129 

9100-1620 

9140-0129 

9140-0129 

9100-1620 

9100-1620 

9100-3922 

9100-3922 

9100-3922 

06656-00126 



08656^*0016 

ORDER BY DESCRIPTION 
08f!Mr DOCK* 

08656.00128 



2190.012* 

2190-0009 

2960.0078 

08656^27 

6015-13AT 



Section 5). 
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Model 8657B 



Replaceable Parts 



Reference 


HP Part 


c 


Qty. 


Designation 


Number 


D 


A3MP11 


1205-0660 


5 


1 


A3MP12 


0520-0128 


7 


2 


A3MP13 


0610-0001 


6 


2 


A3MP14 


21904)654 


5 


2 


3JOSUA/fO ABOVE 
A3MP10-MP14 


A3MP1S 


3060-0063 


5 


5 


A3MP16 


A3MP17 


0570.1189 


7 


4 


A3Q1 


1853.0406 


9 


12 


A3Q2 


1853-0406 


9 




A3Q3 


1854-0810 


2 


8 


A304 


18534)405 


9 




A3Q5 


1854-0809 


9 


6 


A306 


1853-0406 


9 




A307 


1856-0276 


6 


9 


A308 


1865-0276 


6 




A309 


1865.0276 


6 




A3O10 


1853-0281 


9 


11 


A3011 


1853-0469 


3 


8 


A3012 


1863-0405 


9 




A3013 


1854-0810 


2 




A3014 


1854-0810 


2 




A3015 


1855-0276 


6 




A3016 


1865.0276 


6 




A3017 


1855-0276 


6 




A3Q18 


18530281 


9 




A3019 


1855-0276 


6 




A3Q20 


1853-0459 


3 




A3Q21 


18630S94 


7 


1 


A3Q22 


1854.0909 


9 




A3Q23 


1854-0608 


9 




A3Q24 


1854.0609 


9 




A3Q25 


18530291 


9 




A3Q26 


1855-0277 


7 


1 


A3Q27 


1853.0281 


9 




A3Q28 


18530281 


9 




A3Q29 


1854.0401 


7 


1 


A3O30 


18530430 


0 


2 


A3Q31 


1856-0087 


3 


1 


A3Q32 


1855-0418 


6 


1 


A3033 


18630430 


0 




A3034 


1655-0276 


6 




A303S 


18550420 


2 


7 


A3036 


1653-0405 


9 




A3Q37 


1855-0276 


6 




A3Q38 


1854-0477 


7 


4 


A3039 


1854-0809 


9 




A3O40 


1854-0809 


9 




A3041 


1654-0809 


9 




A3042 


1854-0809 


9 




A3D43 


1853-0281 


9 




A3044 


1853-0281 


9 




A3045 



Table 6-3. Replaceable Parts 

Description 



heat SINK DIP 

SCPEW.^4ACH 2^ PAN.HO-POZI 

NUT-HEX-OBL-CHAM 2^TH0 .OG^THK 
WASHER-UC HLCL 2.0 MM 2.1 JMM-O 



NOTASSCNED 

WASHER-PL MTLC NO. 6 .t72JNJO 
NOT ASSGNED 

STUO-PRS4N 4^0 UN&2A .312->N4.6 PH 

TRANSISTOR PNP SI PCV300MW FT^aSOMHZ 
transistor PNP S POi300MW FT«850MHZ 
TRANSISTOR NPN SI POm&SMW FT.200MHZ 
TRANSISTOR PNP S PD-300MW PT.8S0MHZ 
TRANSISTOR NPN 2N236SA SI TO-10 P^360MW 

TRANSCTOR PNP SI P^300MW PT-850MHZ 
transistor J^ET 2Nai6A hUCHAN D-MOOE 
transistor J.PET 2N4416A NXHAN O-MOOE 
transistor 2N441SA N-CHAN D-MOOE 
TRANSISTOR PNP 2N2S07A S TO-18 PO-400MW 

transistor PNP S PO-S25MW PT.200MHZ 
TRANSSTOR PNP SI PO-300MW PT-aSOMHZ 
TRANSSTOR NPN S PM2SMW FT*200MHZ 
TRANSISTOR NPN SI PO-62SMW PT-200MHZ 
TRANSISTOR J-fET 2N4416A N-CHAN D4A00E 

TRANSISTOR J-PET 2N4416A N.CKAN D-MOOE 
TRANSISTOR J-PET 2NU16A H-CHAH O-MOOE 
TRANSISTOR PNP 2N2907A SI TO-18 PO-400MW 
TRANSSTOR J-PET 2N4418A N-CHAN D-MOOE 
TRANSISTOR PNP SI PQi«iSMW PT.200MHZ 

TRANSISTOR-OUAL PNP 2N3806 TO-7B 
TRANSISTOR NPN 2N23S9A SI TO-18 PD-360MW 
TRANSmOR NPN 2N236SA 9 TatS P^360MW 
TRANSISTOR NPN 2N236SA SI TO-18 Pt>360MW 
TRANSISTOR PNP 2N2907A SI TO-18 P^iAOOMW 

TRANSISTOR J-PET 2NS268 P-CHAN DJwlOOE 
TRANSSTOR PNP 2N2907A S TO-18 PMOOMW 
TRANSISTOR PNP 2N2907A SI TO-18 PO-400MW 
TRANSISTOR NPN SI Ta72 PD-200MW 
TRANSISTOR PNP 2NA9S8 9 TO-72 PD-200MW 

TRANSISTOR ARRAY 14-PIN PLSTC TO-118 
TRAN9STOR.JPET DUAL N-CHAN O-MOOE 9 
transistor PNP 2N4969 9 TO-72 PD-200MW 
TRANSISTOR J-PET 2N441CA N-CHAN O-MOOE 
TRANSISTOR J-PET 2N4391 N-CHAN D-MOOE 

TRAN9STOR PNP 9 PO-300MW PT«850MHZ 
TRANSISTOR J-PET 2N4416A N-CHAN D-MOOE 
TRANSISTOR NPN 2N2222A 9 TO-18 PD-SOOMW 
TRAN9STOR NPN 2N236SA 9 TO-18 PO-380MW 
TRAN9STOR NPN 2N236SA 9 Tai8 PO360MW 

TRANSISTOR NPN 2N236SA 9 TO-18 PCV360MW 
TRAN9STOR NPN 2N236SA 9 Tai8 P^360MW 
transistor PNP 2N2907A 9 TO-18 PO-400MW 
TRANSISTOR PNP 2N2907A 9 TO-18 P^OOMW 
NOT assigned 



Mfr. Part Number 

Code 



98978 APC050C8 

00000 ORDER BY DESCRIPTION 

00000 ORDER BY OESCRlPTKDN 

29480 2190-0654 



29480 



29480 0670-1189 

04713 2N4209 

04713 2N4209 

29480 1854.0610 

04713 2N4209 

29480 1854-0809 

04713 2N4209 

04713 2N4416A 

04713 2N4416A 

04713 2N4416A 

C4713 2N2907A 

29480 1853-0459 

04713 2N4209 

29480 1854-0610 

28480 1854^10 

04713 2N4416A 

04713 2N4416A 

04713 2N4416A 

04713 2N2907A 

04713 2N4416A 

28480 1853.0459 

28480 1853-0584 

28480 18544909 

28480 1854-0809 

28480 1854-0609 

04713 2N2907A 

04713 2NS268 

04713 2N2907A 

04713 2N2907A 

28480 1854.0401 

04713 2N4959 

04713 MPQ3904 

28480 1855-0418 

04713 2N4969 

04713 2N4416A 

01295 2N4391 

04713 2N4209 

04713 2N4416A 

04713 2N2222A 

28480 1654 0809 

28480 1854-0609 

28480 1654-0809 

28480 1854-0809 

04713 2N2907A 

04713 2N2907A 



■Refer 10 Section 7 for update information. •Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model S657B 



Table 6-3. Replaceable Parts 



Raf^ranee 

Dasignation 


HP Part 
Numbar 


c 

0 


Oty. 


DaacfipUan 


Mfr. 

Coda 


Mfr. Part Number 




iasi-0610 


2 




TRAN9STOA NPN SI PC>-62SMW rr«20QMKZ 


28480 


1854-0810 


A3CM7 


lasiums 


8 


2 


TRANSISTOP NPN 2r45l79 SI TO-72 8CM00MW 


04713 


2NS179 


A3M 


1BS»W06 


9 




TRANSiSrOA PNP S PO-300MW rr-866MHZ 


04713 


2N4209 


A30i9 


taS3-Q28l 


9 




TRANSISTOR PNP 2N2907A SI TO-19 PD-400MW 


04713 


2N2907A 


A3Q60 


1854-0247 


9 


1 


TRANSfiTOR NPN SI TO-39 PtViW FT 9D0Mlg 


28490 


1854-0247 


A3Q51 


1853-0406 


9 




TRANSSTOR PNP 9 FMOOMW FT-iSflMHZ 


04713 


2N4208 


A3QS2 


1853-0406 


9 




TRANSfiTOR FNP 9 PDOOOMW FT-860MHZ 


04713 


2N4209 


A3QS3 


18Sa4¥06 


9 




TRAN9STOR PNP 9 FD-30QMW FT.990MHZ 


04713 


2N4209 


AjQSi 


1853-0405 


9 




TRAN9STOR PNP 9 FO-300MW FT.6S0MHZ 


04713 


2N4209 


A3QS5 


1854.^346 


8 




TRAN9STOR NPN 2r45l79 9 TO-72 PD-200MW 


04713 


2N5179 


A3056 


1853-0406 


9 




TRANSISTOR PNP 9 PDOOOMW FT.960MHZ 


04713 


2N4209 


A3R1 


0757-0398 


4 


4 


RESISTOR 75 1% .12SW F TC-0*-100 


24546 


CT4.1/8.T0-75R0-F 


A3R2 


0757.0402 


1 


3 


RE9STOR 110 1% .125W FTC-0«-100 


24546 


CT4-1/8-T0-111-F 


A3R3 


0757.0402 


1 




RESISTOR 110 1% .12SW F TC-0^100 


24546 


CT4-1/8-Ta.111-F 


A3fU 


0757-1094 


9 


7 


RESISTOR laTK 1% .12SW FTC-0«-100 


24546 


CT4-1/8-T0-1471-F 


A3RS 


0757-0402 


1 




RESISTOR 110 1% .12SW FTC-0»-100 


24546 


CT4-1/8-T0-ni-F 


A3P6 


0757.0397 


3 


2 


RE9STOR 68.1 1% .12SW F TG-0*-100 


24546 


CT4-1/8-TC-6aRl.F 


KJR7 


0698-3429 


2 


2 


RESISTOR 19.6 1% .12SW F TC-0»-100 


03888 


PME55-1/8-T0-19R6-F 


A3R8 


1810-0203 


5 


1 


NETWORK4IES 8-9P 470.0 OHM X 7 


11236 


750-81 -A470 


A3R9 


0698-7215 


2 




RESISTOR 133 1% .OSW F TC-0*-100 


24546 


C3-1/8-TO-133R-F 


A3R10 


0698.3457 


6 


6 


RESISTOR 316K 1% .12SMT F TC-O-100 


28490 


0696-3457 


A3R11 


0698-3457 


6 




RESISTOR 316K 1% .12SW F TC-O-1Q0 


28480 


0698-3457 


A3R12 


0698.3444 


1 


10 


RE9STOR 316 1% .12SW F TC-0^100 


24546 


CT4-1/8-T0.316R-F 


A3R13 


0698-3155 


1 




RE9ST0R4.64K 1% .12SW F TC«0*-100 


24546 


CT4.1/6-T0U641-F 


A3R14 


0698-3457 


6 




RESISTOR 316K 1% .12SW F TC-O.^100 


28480 


0698-3457 


A3P15 


OffW 31**^ 


1 




RESISTOR 316 1% .125W F TC-0*-100 


24546 


CT4-1/8-T0-316R-F 


A3R16 


0698-3457 


6 




RESISTOR 316K 1% .12SW F TC-0^100 


28480 


0696-3457 


A3R17 


0698-3155 


1 




RESISTOR 4.64K 1% .12SW F TC-0»-100 


24546 


CT4.1/8.T0U641.F 


A3RTS 


0757-0438 


3 


31 


RE9STOR 5.1 IK 1% .125W F TC«0*-100 


24546 


CT4-1/8-T0-5111-F 


A3P19 


0696-3444 


1 




RESISTOR 316 1% .12SW F TC-0«^100 


24546 


CT4-17B-T0-316R-F 


A3R20 


0757-0290 


3 


43 


RESISTOR IK 1% .12SW F TC-0^100 


24546 


CT4-1/8-T0.1001.F 


A3R21 


0757-0465 


6 


9 


RE9STOR 100K 1% .12SW F TC-Oe-100 


24546 


CT4.1/8-T0.1003-F 


A3R22 


2100-3659 


7 


1 


RE9STOR-TRMR 20K 10% C TOR-MXI 17-TRN 


28480 


^00-3659 


A3R23 


0698-0094 


9 


3 


RESISTOR 2.19( 1% .12SW F TC-0»-100 


24546 


CT4-1/8.T0-21S1-F 


A3R24 


0698-7199 


1 


4 


RESISTOR 28.7 1« .OSW F TC«0*-100 


24546 


C3-1/8-Ta28R7-F 


A3R2S 




2 


1 


RE9STOR 348 1% .12SW F TC-(W.100 


24546 


CT4-1/8-T0-348R.F 


A3R26 


0757-0290 


3 




RE9STOR IK 1% .12SW F TC-0^100 


24546 


CT4-1/8-T0-1001-F 


A3R27 


0757-0406 


4 


5 


RE9STOR 162 1% .12SW F TC«0^100 


24546 


CT4-1/8.T0.162R.F 


A3R28 


0757-0439 


3 




RE9STOR S.11K 1% .12SW F TC-0*-100 


24546 


CT4.1/8-T0-5111-F 


A3R2S 


0696-3432 


7 


3 


RESISTOR 26.1 1% .12SW F TC-O-100 




PMES5-1/8-TO-26R1.F 


A3R30 


0757-0442 


9 




RESSTOR 10K 1% .12SW F TC-0*-100 


24546 


CT4-1/8-T0.10Q2.F 


A3R31 


0757.0416 


7 


11 


RESISTOR 511 1% .125W F TC-0«-IOO 


24546 


CT4.1/8-T0.511R-F 


A3Rfi 


0698-4037 


0 


17 


RESISTOR 46.4 1% .12SW F TC-Oe-100 


28480 


0698 4037 


A3R33 

A3R3A.A99 




7 


12 


RE9STOR 464 1% .12SW F TC-Oe-100 
NOTAS9GNED 


24546 


CT4-1/8-T0.4640-F 


A3R100 


0757-0278 


9 


2 


RESISTOR 1.78K 1% .12SW F TC«O«..t00 


24546 


CT4-1/8-T0-1781-F 


A3R101 

AJR1Q2 

A3R103 


0757-0382 


6 


3 


RESSTOR 16.2 1% .12SW F TC-0*-100 
NOT AS9GNED 
NOT AS96NED 


19701 


5033R-1/8.T0.16R2-F 


A3R10* 

A3R10S^S9 


0698-3429 


2 




RESSTOR 186 1% .12SW F TC«0*-100 
NOT ASSKSNED 


03888 


PMESS.1/6.T0-19R6-F 



Refer to Section 7 for update information. *Faciory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6~3. Replaceable Pans 



Roferonc# 

Designation 


HP Part 
Number 


c 

D 


Qly. 


Deseription 


Mfr. 

Code 


Mfr. Part Number 


A3R200 


0757^18 


9 


4 


RESISTOR 819 1% .12SW F TC«0«.100 


24546 


CT4.1/8.T0-619R.F 


A3R201 


07S74MO0 


9 


1 


RESSTOR 9a9 1% .12SW F TC-0«-1« 


24546 


CT4.1/B-T0-90R9J^ 


A3R2S2 


07574048 


2 


3 


RESS70R 10 1% .125^ F TC-0^100 


28480 


0757.0346 


A3R203 


0757-0280 


3 




RES6T0R IK 1% .125W F TC«0*.100 


24546 


CT4.1/8.TO-100lJf 


A3R204 


07574S80 


3 




RESSTOR IK 1% .12SW F TC-O^IOO 


24546 


CT4.1/8.Ta-100l-F 


A3R2QS 


0757.0401 


0 


14 


RESSTOR 100 1% .12SW F TC-0*.1 W 


24546 


CT4.1/8-TO.101.F 


A3R206 


08M-3444 


1 




RESISTOR 316 1% .12SW F TC-0^100 


24546 


CT4.1/8.T0-316R-F 


A3R207 


0688-3444 


1 




RESSTOR 316 1% .12SW F TC-0^100 


24546 


CT4.1/8.T0.316R.F 


A3R206 


0757.0438 


3 




RESSTOR 5.11K 1% .12SW F TC-0^100 


24546 


CT4-1/8.T0-Sin.F 


A3R209 


0638.3444 


1 




RESSTOR 316 1% .125W F TC-0^100 


24546 


CT4-1/8.T0-316R-F 


A3P210 


06880083 


8 


28 


RESISTOR 1.96K 1% .12SW F TC-O*.100 


24546 


CT4.1/8-TO-l96l.F 


A3R211 

A3R212-R29S 




8 




RESISTOR 1 J6K 1% .125W F TC-O*-10C 
NOT assigned 


24546 


CT4.1/S.T0-1961.F 


A3R300 


1810-0206 


7 


1 


NETWORK4)ES 8-SP4.7K OHM X 7 


11236 


750-81-JM.7K 


A3R301 


0698>0083 


8 




RESSTOR 1.96K 1% .12SW F TC-0»-100 


24546 


CT4-1/8-T0-1961-F 


A3R302 


18104S06 


8 


2 


NETWORK4iES 8-SP 10.0K OHM X 7 


11236 


750.81 .R1 OK 


A3R303 


06384)063 




1 


RESSTOR 1.96K 1% .125W F TC-0^100 


24546 


CT4-1/8-T0.1961.F 


A3R30A 


07574)444 


1 


7 


RESSTOR 12.1K 1% .125W F TC-0.-100 


24546 


CT4-1/8.Tai212-F 


A3R305 




8 




RESSTOR 1.96K 1% .125W F TC-0^100 


24546 


CT4-1/8-T0.196UF 


A3R306 




8 




RESSTOR 1.96K 1% .125W F TOO^IW 


24546 


CT4-1/8.TO-1961.F 


A3R307 


0698-3432 


7 




RESSTOR 26.1 1% .125W F TC-O-lOO 


03888 


PMES5.1/8-Ta>26Rl.F 


A3R30e 

A3R30S4?399 


0698-4037 


0 




RESSTOR 46w4 1% .125W F TC-0^100 
NOTASSGNED 


28480 


06984037 


A3R400 




8 




RESISTOR 1.96K 1% .125W F TCXW-lOO 


24546 


CT4-1/8-TO-1961-F 


A3ai01 


OCTff fWB? 


8 




RESISTOR 1 J6K 1% .12SW F TC-0«^100 


24546 


CT4.1/B-Tai96l.F 


A3(UQ2 


0757.0441 


8 


5 


RESSTOR 8.2SK 1% .12SW F TC-0^100 


24546 


CT4.1/8.T0-8251-F 


A3fU03 


0698-0063 


8 




RESSTOR 1.96K 1% .12SW F TC-0*.100 


24546 


CT4-1/8T0.1961.F 


AJfUOA 


07574)280 


3 




RESSTOR IK 1% .125W F TC-O-100 


24546 


CT4.1/8.T0-1001.F 


A3RA05 


07574)280 


3 




RESSTOR IK 1% .12SW F TOO*.lOO 


24546 


CT4.1/8.T0.1001.F 


Aaaeoe 


0698-0083 


6 




RESSTOR 1.96K 1% .12SW F TC-0*-100 


24546 


CT4-1/8-TO-1961-F 


A3R407 


07574)438 


3 




RESSTOR 5.1 IK 1% .12SW F TC-0«»100 


24546 


CT4-1/9.T0.5111.F 


A3O40e 


0698 4037 


0 




RESSTOR 484 1% .12SW F TC-0*-100 


28480 


0698 4037 


A3RA09 


0896.3153 


9 


4 


RESSTOR X83K 1% .12SW F TC«0*.100 


24546 


CT4.1/8-T0-3831.F 


A3RA10 


0757.0200 


7 


2 


RESISTOR &62K 1% .12SW F TC-0^100 


24546 


CT4-1/8.T0-5621.F 


AMII 


07574)419 


0 


5 


RESISTOR 681 1% .12SW F TC-0»-100 


24546 


CT4-1/8.T0-681R4? 


A3RA12 


07574)436 


3 




RESISTOR 5.1 IK 1% .12SW F TC-0^100 


24546 


CT4.1/8.T85111.F 


A3R413 


0757.1084 


9 




RESISTOR 1.47K 1% .125W F TCiiO*.lOO 


24546 


CT4-1/8-T0-1471.F 


A3MU 


2100-2060 


2 


2 


RESSTOR-TRMR 50 20% C TOP4^ 1.TRN 


73138 


82PRS0 


A3RA15 


1810-0284 


4 


1 


NETWORK49ESSTOR 16 PM OIP: RES 


28480 


1810.0284 


A3RA16 


0757.0278 


9 




RESISTOR 1.78K 1% .12SW F TO^IOO 


24546 


CT4-1/8-T0-1781.F 


A30A17 


0757.0444 


1 




RESSTOR 1Z1K 1% .12SW F TC-0*.100 


24546 


CT4-1/8-T0.1212-F 


A3SU1B 


0698-3153 


9 




RESSTOR 3.83K 1% .12SW F TC-0».100 


24546 


CT4.1/S-T0.3831.F 


A3RA19 


0698 0083 


8 




RESSTOR 1.96K 1% .12$W F TC-0*.100 


24546 


CT4_i/8-TO-1961.F 


A3RA20 


07574)280 


3 




RESISTOR IK 1% .12SW F TC4W-100 


24546 


CT4.1/8-T0.10014? 


A3fU2l 


0698-3152 


8 


2 


RESISTOR 3.4SC 1% .12SW F TC«0*.100 


24546 


CT4.1/8-T0.34B1.F 


A3aA22 


0757.0438 


3 




RESSTOR &11K 1% .12SW F TC-0^1W 


24546 


CT4-1/8-T0-6111-F 


A3RA23 


07574)438 


3 




RESSTOR 81 IK 1% .12SW F TC«0*.100 


24546 


CT4.1/B-T04111.F 


A3RA24 


0757.0440 


7 


6 


RESSTOR 7M. 1% .125W F TCHWIOO 


24546 


CT4-1/9-TO-7501.F 


A3M2S 


0690-0063 


8 




RESSTOR 1.96K 1% .12SW F TC-0*.100 


24546 


CT4-1/8-Ta.196l-F 


A3RA26 


0757.0418 


9 




RESSTOR 619 1% .12SW F T0-0«.100 


24546 


CT4-1/9.T0.619R.F 


A3R427 


0757.0280 


.3 




RESSTOR IK 1% .125W F TC-O-100 


24546 


CT4-1/8-T0.1001.F 


A3M28 


0698-3153 


9 




RESSTOR 3^ 1% .12SW F TC«0*»100 


24546 


CT4-iyp.T0.3e31.F 


A3M29 


069^8961 


7 


1 


RESSTOR 909K 1% .125W F TC^IOO 


28480 


0696-8961 


A3noo 


07574)442 


9 




RESSTOR 10K 1% .12SW F T&^IOO 


24546 


CT4_1/8-T0.10C2.F 


A3M31 


0757.0444 


1 




RESSTOR 1Z1K 1% .125W F TCi^lOO 


24546 


CT4-1/8-TO-1212.F 



•Refer lo Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Table 6~3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Oty. 


Description 


Mfr. 

Code 


Mfr. Part Number 


A3R432 


2100.329fi 


6 


1 


RESSTOn-TRMR IK 10% C TOP-AOJ 17-TRN 


28480 


2100-3296 


A3fU33 


089S<3AS0 


9 


1 


86SSTOP 422K 1% .125^ f TC-O.^100 


24546 


CT4-1/8-TO-4222-F 


A3R434 


0698-4037 


0 




RESSTOa 444 1% .125^ F TC-O^IOO 


28480 


0698.4037 


A3RA3S 


0757.0942 


9 




8ESSTOR 10K 1% ^2SW f 


24546 


CT4.1/8-T0-10Q2-F 


A3R436 


06SS-0073 


6 


2 


RESSTOe 10M 1% .12Mf F TCiiO»-lSO 


28480 


008-0073 


A3M37 


07570274 


5 


1 


RESBTOR I^K 1% .129^ F TC-0*-100 


24S46 


CT4-1/S.TO-1211-F 


A3R4SB 


07574M42 


9 




RE9STOW 10K 1% .129Mf F TC-Oe-lOO 


24546 


CT4.1/S-Ta.10Q2-F 


A3R438 


2100-3096 


6 


1 


RESSTOR-TRMR 5QK 10% C TOP-AOJ 17-TRN 


26480 


2100-3096 


A3A440 


07570401 


0 




RESSTOR 100 1% .125W F TC-0*-100 


24546 


CT4.1/8.TO-101-F 


A3n4ai 


07570401 


0 




RESgTOR 100 1% .129P F TC«0*.100 


24546 


CT4-1/8-TO-101-F 


A3(U42 


07570424 


7 


5 


RESSTOR 1.1K 1% .12SW F TC-0-.100 


24546 


CT4-1/S.T0-1101-F 


A3R4A3 


06980828 


5 


1 


RESSTOR 2S.ec .1% .12^ F TOO*-10 


28480 


0696-9828 


A3R44A 


0696 4037 


0 




RESSTOR 444 1% .12SW F TC-Ot-100 


28480 


O69%4037 


A3»A45 


07570401 


0 




RESSTOR 100 1% .12SW F T0-0*-100 


24546 


CT4-1/8-TO-101-F 


A3R446 


07570441 


8 




RESSTOR 425K 1% .12SW F TC-0^100 


24546 


CT4-1/8-T0-8251-F 


A3RM7 


0698-3159 


5 


1 


RESSTOR 241K 1% .12SW F TC»0*.100 


24546 


CT4.t/8-T0-26l2-F 


A3R4A6 


07570441 


8 




RESSTOR 8L2SK 1% .12SW F TC-0*-100 


24546 


CT4.1/8-T0-8251-F 


A3A449 


0757.0441 


8 




RESSTOR 425K 1% .12SW F TC-0.-100 


24546 


CT4-1/8-T0-8251-F 


A3RAS0 


07570442 


9 




RESSTOR 10K 1% .12SW F TC«0»-100 


24546 


CT4.1/8-TO-1002-F 


A3IU51 


0698-8812 


7 


1 


RESSTOR 1 1% .125W F TC-0-100 


26480 


0698-8812 


A3R452 

A3AiS3-m99 


21000031 


7 


2 


RESSTOR-TRMR SOK 10% C TOP-AOJ 1-TRN 
NOTASSCNEO 


73138 


32PRS0K 


U05U AND ABOVE 


A3M53 


0696-8913 


7 




RESSTOR 15K 10% 


28480 


0698-8913 


A3RS00 


0757-0395 


1 


2 


RESSTOR 562 1% .12SW F TC-0^100 


24546 


CT4-1/8-T&36R2-F 


A3RS01 


07570395 


1 




RESSTOR 542 1% .12SW F TC-4U-100 


24546 


CT4-1/8.T0-56R2-F 


A3R502 


0757.0419 


0 




RESSTOR 601 1% .12SW F TC-0*-100 


24546 


CT4-1/8-T0-881R-F 


A3R503 


0757-0419 


0 




RESSTOR 681 1% .12SW F TC-0*-100 


24546 


CT4-1/8-T0-681R-F 


A3RS04 


07570317 


7 


3 


RESSTOR 1.33K 1% .129W F TCi.0^100 


24546 


CT4-1/8-T0-1331-F 


A3RS06 


07570317 


7 




RESSTOR 1.3ec 1% .12SW F TC«0*-100 


24546 


CT4.1/S.TO-1331-F 


A3R506 


0698-4037 


0 




RESSTOR 444 1% .125W F TC-0*-100 


28480 


0698U037 


A3RS07 


0698-4037 


0 




RESSTOR 444 1% .12SW F TC«0#-1 00 


28480 


0698.4037 


A3RS06 




7 




RESSTOR 484 1% .12SW F TCiiOe-tOO 


24546 


Cr4.1/8-T0-484a.F 


A3RS09 


069S0082 


7 




RESSTOR 464 1% .12SWV F TC-Oe-tOO 


24546 


Cr4-1/8-T0-4840-F 


A3RS10 


0699 ftOfg 


7 




RESSTOR 464 1% .12^ F TCi^lOO 


24546 


CT4-iy8-T&4840-F 


A3R511 


0698-0082 


7 




RESSTOR 464 1% .12S4f F TC-0»-100 


24546 


CT4.1/8.T0-4640-F 


A3R512 


0698.4037 


0 




RESSTOR 444 1% .12SW F TC-0#-100 


28480 


0698-4037 


A3RS13 


0698-4037 


0 




RESSTOR 444 1% .12SW F TC-0^100 


28ta0 


0698-4037 


A3R514 


0698.4037 


0 




RESSTOR 444 1% .12SW F TC-0^100 


28480 


0698 4037 


A3RS15 


0698-4037 


0 




RESSTOR 444 1% .12SW F TC-0*-100 


28480 


06984037 


A3R516 


0757-0421 


4 


6 


RESSTOR 825 1% .12SW F TC-0.^100 


24546 


CT4.1/8-T0.825R.F 


A3nsi7 


0696-3440 


7 


16 


RESSTOR 196 1% .12SW F TC«0^100 


24546 


CT4.1/8-TO-196R-F 


A3RS18 


0757-0438 


3 




RESSTOR 411K 1% .12SW9 FTC-0^100 


24546 


CT4-1/8-T0-5111-F 


A3RS19 


0757-0421 


4 




RESSTOR 625 1% .12SW F T&^IOO 


24546 


CT4.1/8-TO.a2SB-F 


A3RS20 


0698-3150 


6 


3 


RESSTOR 2.37K 1% .125W F TC-O-100 


24546 


CT4.1/8-T0-2371-F 


A3RS21 


0696-3162 


0 


9 


RESSTOR 444K 1% .12SW F TCiiOe^lOO 


245a 


CT4-1/8-T0-48424? 


A3RS22 




5 


2 


RESSTOR 213 1% .125W F TC-0«^100 


03888 


PMES5.1/8-T0-21RS-F 


A3RS23 


0696-3162 


0 




RESSTOR 444K 1% .12SW F TC-0^100 


245a 


CT4.1/8-T0-4842-F 


A3RS24 


0757-0200 


7 




RESSTOR 462K 1% .12SW F TCiiO^lOO 


24sa 


CT4-1/8-T&3621-F 


A3RS2S 


0698-3161 


9 




RESSTOR 34SC 1% .12SW F TC-Oe-100 


24Sa 


CT4.1/S.T0.3832.F 


A3RS26 


0757-0280 


3 




RESSTOR IK 1% .12S4f F TC-0*-100 


24sa 


CT4.1/8.T0-1001.F 


A3RS27 


0757-0422 


5 


2 


RESSTOR 908 1% .12SW F TC-0*-100 


24sa 


CT4.1/8-T0-909R-F 


A3RS29 


0696-3132 


4 


1 


RESSTOR 261 1% .125Wf F TC-0*-100 


24546 


CT4-1/8-T0-2610-F 


A3RS29 


0698-3156 


2 


6 


RESSTOR U.7K 1% .12SW F TC-C^100 


24546 


CT4.1/8-T0-1472-F 


ilO$V Ai^O above 


A3RS29 


0757-0444 


1 




RESSTOR 121K 1% .125W F TC-0— 100 


245a 


CT4-1/8-TO-1212-F 



‘Refer lo Section 7 for update information. 



■Factory Selected Component (Refer to Section 5). 
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rev.20MAR9J 




Model 8657B 



Replaceable Parts 



Table 6-3. Replaceable Parts 



R*f«renca 

Designation 


HP Part 
Number 


C 

D 


Qty. 


Deseription 


A3RS30 


07S7.4382 


6 




RESSTOe 1t2 1% .125W F TC-0^100 


A3R531 


0698 4037 


0 




RE9ST0R484 1% .12SW F TC*0*-100 


A3RSS 


07S7..Q290 


3 




RESSTOR IK 1% .12SW F TMU-100 


A3RS33 


0757.0401 


0 




RESSTOR 100 1% .12SW F TCiO*-100 


A3R534 


0757.0444 


1 




RESSTOR 12.1K 1% .12SW F TC-0»-100 


A3RS35 


06980037 


0 




RESBT0R464 1% .12SW F TC-0*-100 


AJRSJe 




6 




RESSTOR 106K 1% .12SW F TC-0*.-100 


A3RS37 


07570401 


0 




RESSTOR 100 1% .12SW F T00e->100 


A3RS38 


07570280 


3 




RESSTOR IK 1% .12SW F TC<0-100 


A3RS39 


07570416 


7 




RESSTOR 51 1 1% .12SW F TC-0*-100 


A3RS40 


06980156 


2 




RESSTOR U.7K 1% .125W F TCO^IOO 


A3R541 


06980063 


8 




RESSTOR 1,96K 1% .12SW F TC*0^100 


A3RS42 


07570421 


4 




RESSTOR 825 1% .12SW F 7C-0*-100 


A3RS43 


07570418 


9 




RESSTOR 619 1% .125W F TC»0^100 


A3nSA4 


07570439 


4 


2 


RESSTOR 6.81K 1% .125W F TC-On-IOO 


A3R54S 


07570394 


0 




RESST0R51.1 1% .125W F TC-0^100 


A3R5A5 


07570444 


1 




RESSTOR 12,1K 1% .12SW F TCO^IOO 


A3RS47 


06980084 


9 




RESSTOR 2.15K 1% .125W F TC-0^100 


A3PSd8 


0698-4037 


0 




RESSTOR 46.4 1% .125W F TC-0»-100 


A3RSA9 


07570416 


7 




RESSTOR 511 1%.l25WFTCiO^100 


A3R550 


07570382 


6 




RESSTOR 16.2 1% .12SW F TC^IOO 


A3RS51 


0698-3443 


0 


1 


RESSTOR 287 1% .12SW F TOO^IOO 


A3RSS2 


07570419 


0 




RESSTOR 661 1% .12SW F TC*0*-100 


A3RS53 


0698-4037 


0 




RESSTOR 46.4 1% .12SW F TC*0«-100 


A3RSSi 


0696-3136 


8 


1 


RESSTOR 17.8K 1% .125W F TC-0^100 


A3RS55 


0757-0401 


0 




RESSTOR 100 1% .12SW F TC«0»-100 


A3RS58 


07570280 


3 




RESSTOR IK 1% .12SW F TC«0*-100 


A3RSS7 


07570394 


0 




RESSTOR 51.1 1% .125W F TC«^100 


A3PSS8 


06980083 


8 




RESSTOR 1.96K 1% .12SW F TC-0*-100 


A3Q559 


0757-0438 


3 




RESSTOR 5.1 IK 1% .12SW F TC-0*-100 


A3PS60 


0757.0421 


4 




RESSTOR 825 1% .12SW F TC»0*-100 


A3R561 


07570401 


0 




RESSTOR 100 196 .125W F TC-0*-100 


A3RSe2 


2100-2497 


9 


1 


RESSTOR-TRMR 2K 10% C TOP-AOJ 1-TRN 


A3RS63 


0757.0280 


3 




RESSTOR IK 1% .12SW F TC-iD*»100 


A3RS64 


0696-4037 


0 




RESSTOR 46.4 1% .12SW F TC-0^100 


A3RSC5 


0757.0394 


0 




RESSTOR 51.1 1% .12SW F TCiiO*.lOO 


A3R566 


06980156 


2 




RESSTOR U.7K 1% .12SW F TC«0*-100 


A3nS€7 


06980037 


0 




RESSTOR 46.4 1% .12SW F TC-0*-100 


A3R5S8 


07570442 


9 




RESSTOR 10K 1% .125W F TC-0^100 


A3RS69 


0698-0082 


7 




RESSTOR 464 1% .12SW F TG-0*-100 


A3R570 

A3RS714^99 


0757-0199 


3 


3 


RESSTOR 21SC 1% .12SW F TC*0*-100 
P40TASSGNED 


Slow 4JVD ABOVE 


A3RS71 


0757-0280 


3 




RESISTOR IK 1% .12SW F 70*0^100 


A3PS72 


2100.3069 




1 


RESST0R-TRMR5K 10% 


A3RSOO 


0757-0462 


3 


4 


RESSTOR 7SK 1% .12SW F TC-0«.-100 


A3RS01 


0698-3162 


0 




RESSTOR 46.4K 1% .12SW F TC-0^100 


A3RSQ2 


0698-3157 


3 


5 


RESSTOR 1&6K 1% .12SW F TC-0»-100 


A3RG03 


0757.0467 


9 


2 


RESSTOR 121K 1% .125W F TC*O*-100 


A3R60« 


0698-3162 


0 




RESSTOR 46.4K 1% .12SW F TC-0*-100 


A3n6QS 


0757-0279 


0 




RESSTOR 3.16K 1% .12$W F TO-0^100 



Mfr. 

Code 


Mfr. Part Number 


19701 


5033R-1/8-T0-16R2-F 


28480 


0698-4037 


24546 


CT4.1/8-TO-1001-F 


24546 


CT4-1/8-TO-101-F 


24546 


CT4-1/8.T0.1212.F 


28480 


0698-4037 


24546 


CT4.1/8-TO-1961-f 


24546 


CT4-1/8.TO.101.F 


24546 


CT4-1/8-T0-1001.F 


24546 


CT4-1/8-T0.511R-F 


24546 


CT4-1/8-T0-1472-F 


24546 


CT4-1/8.TO-1961-F 


24546 


CT4.1/8-T0.825R-F 


24546 


CT4-1/8-T0-619R-F 


24546 


CT4.1/8-T0-6811.-F 


24546 


CT4.1/8-T0-S1R1-F 


24546 


CT4.1/8-TO-1212-F 


24546 


CT4-1/8-T0-2151-F 


28480 


0698-4037 


24546 


CT4-1/8-T8.S11R-F 


19701 


5033R-1/8-T0-16R2-F 


24546 


CT4-1/8-TO.207R4J 


24546 


CT4-1/8-T0-6B1R-F 


28480 


06984037 


24546 


CT4-1/8-T0-1782-F 


24546 


CT4-1/8-TO-101.F 


24546 


CT4-1/8-TO-1001-F 


24546 


CT4.1/8.T0-$1R1-F 


24546 


CT4-1/8-TO-1961-F 


24546 


CT4-1/8-T0.5111-F 


24546 


CT4.1/8-TO-82SR.F 


24546 


CT4.1/8-TO-101-F 


73138 


82PR2K 


24546 


CT4.1/8-TO-100l-f 


28480 


06984037 


24546 


CT4-1/8-T0-51R1-F 


24546 


CT4.1/8-T0-U72-F 


2B480 


0698-4037 


24546 


CT4-1/8-T0-10O2-F 


24546 


CT4.1/8-T04640-F 


24546 


CT4-1/8-T0-2152-P 



24546 


CT4-1/8-T0-1001-F 


24546 


2100-3069 


24546 


CT4-1/8-T0-7502J= 


24546 


CT4-1/8-T0-4642-F 


24546 


CT4-1/8-T0-1962-F 


24546 


CT4-1/8-T0-1213-F 


24546 


CT4.1/8.T04642J: 


24546 


CT4-1/8-T0-3161-F 



'Refer lo Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Table 6~3. Replaceable Parts 



Obsignation 


HP Pan 
Niimbor 


c 

D 


Oty. 


Dbscription 


Mfr. 

Codb 


Mfr. Part Numter 


A3Rfi06 


0757.004 


1 




RESISTOR 1Z1K 1% .125^ F TC-0«-1W 


24546 


CT4-1/8-TO-1212.F 


A3R607 


07S74M34 


7 




RESSTOR 1.1K 1% .12SW F TC-0^100 




CT4.1/8.T0-1101.f 


A3R606 


068^304 


1 




RESISTOR 315 1% .12SW F TC-0^100 


24548 


CT4-1/8.T0.316R.F 


A3RG09 


0SS8.3154 


0 


3 


RESST0R4^ 1% .125W F TC-Oe-100 


24548 


CT4-1/8.T0.4221.F 


A3mi0 


0757.007 


8 




RESSTOR 121K 1% .12SW F 7G-0».100 


24548 


CT4-1/8-T0-1213^ 


A3P611 


0757.002 


8 




RESSrOR 10K 1« .12»¥ F TC-0^100 


24548 


CT4-1/8-T0.10Q2.F 


A3R612 


0757.002 


9 




RESSTOR 10K 1« .125W F 7C-O*-1Q0 


24548 


CT4.1/8.T0.10Q2.F 


A3R613 


0757^0U9 


4 




RESSTOR 8J1K 1% .12SW F TOiO^lOO 


24548 


CT4.1/8.T0.6811.F 


A3R6U 


0757.0338 


2 


1 


RESSTOR IK 1% .2SW F TC-0«..100 


24548 


NA5.1/4-TO-1001.F 


A3R61S 


18100205 


8 




NETWORK4SS 8SIP laOK OHM X 7 


11236 


750-81491 OK 


A3RG16 


0757.002 


9 




RESSTOR 10K 1% .12SW F TC»0*-100 


24545 


CT4.1/8-T0.1002.F 


A3R617 


0757.0439 


4 




RESSTOR 6J1K 1% .12SW F TCiiO^lOO 


24545 


CT4-1/8-T0-68114J 


A3A618 


0695^154 


0 


3 


RESSTOR 4^ 1% .12SW F TOO^IOO 


24546 


CT4-1/8-T&4221.F 


A3R619 


0757.0346 


2 


3 


RESSTOR 10 1% .12SW F TC-0*.100 


28480 


0757-0346 


A3R620 


2100^10 


5 


2 


RESSTOR-TRMR 10K 10% C TOP4kOJ 1-TRN 


28480 


2100-3210 


A3RS21 


0757.0442 


9 




RESSTOR 10K 1% .125W F T04).-100 


24545 


CT4.1/8-TO-10C2-F 


A3Rfi22 

A3A623-A699 


0757.001 


8 




RESSTOR 8^ 1% .125W F 7C«0^100 
^iOTASSS^iED 


24546 


CT4.1/8-T0-a2Sl-F 


SIOSUAf^DA^OVE 


A3R623 


05984)082 


6 


1 


RESSTOR 464 1% .12SW F TC-O.-100 


24S45 


CT4-1/8.T0U64R.F 


A3R624 


0757.0418 


9 




RESSTOR 619 1% .12SW F TC-0*-100 


24545 


CT4-1/8-T0-619R.F 


A3R62S 




8 




RESSTOR 1 J6K 1% .12SW F TC-0^100 


24545 


CT4-1/8.TO-1951J: 


A3R626 


0757.0280 


3 




RESSTOR IK 1% .125W FTC-8*-l00 


24546 


CT4-1/8-T0.100lJ= 


A3P700 


05984)005 


0 


5 


RESSTOR 2.61K 1% .12SW F TC-O^IOO 


24545 


CT4-1/B.T0-2611-F 


A3R701 


otMtxms 


0 




RESSTOR Z61K 1% .12SW F TC-8^100 


24546 


CT4-1/8.T0-2611.F 


A3R702 


05884)085 


0 




RESSTOR 2.61K 1% .12SW F T&i0*.100 


24546 


CT4.1/8-T0.2611-F 


A3R703 


05984)065 


0 




RESSTOR 2.51K 1% .12SW F TC«0^100 


24546 


CT4-1/8-T0.2611.F 


A3R704 


0757.0421 


4 




RESSTOR 825 1% .12SW F TG-O.^100 


24545 


CT4.1/8-T0.825R.F 


A3R7Q5 


0757.0438 


3 




RESSTOR S.1 IK 1% .12SW F TC-0^100 


24546 


CT4-1/8-T0S111-F 


A3R706 


07574H38 


3 




RESSTOR SwIlK 1% .12SW F TC-0*-100 


24545 


CT4-1/8-T0.S111.F 


A3R707 




0 




RESSTOR 3E3 1% .12SW F TC«^100 


28480 


CT4-1/8/T0J8R3-F 


A3R708 


0757.0200 


3 




RESSTOR IK 1% .12SW F TC«0*.100 


24546 


CT4.1/8.T0.1001.F 


A3R709 


0757.0280 


3 




RESSTOR IK 1% .12SW F TC*0«..100 


24546 


CT4-1/8-T0-1001.F 


A3R710 


0757.0438 


3 




RESSTOR S.1 IK 1% .12SW F TC«0«..100 


24546 


CT4-1/8-T&.S111.F 


A»711 


1010.0656 


4 


1 


NETWORK4CS 80IP ZSK OHM X 2 


28«80 


1810-0656 


A3R712 


2100.3296 


8 


1 


RESSTOR-TRMR IK 10% C TOP4kOJ 17.TRN 


28480 


2100-3295 


A3R713 


0757.0465 


5 


1 


RESSTOR 100K 1% .12SW F TC-^Oe-lOO 


28480 


0757.0455 


A3R7U 


210&4733 


8 


1 


RESSTOR-TRMR 1M 20% C TOP4kOJ 17-TRN 


28480 


2100-3733 


A3R715 


0757.0440 


7 




RESSTOR 7SK 1% .12SW F T0-0*-100 


24545 


CT4-1/8-T0-7S01.F 


A3R716 




8 




RESSTOR 1 .95K 1% .12SW F TC-0^100 


24545 


CT4.1/8-TO-1951-F- 


A3R717 


0757.0438 


3 




RESSTOR 5.11K 1% .12SW F T0-0*-100 


24546 


CT4-1/8.T0-5111-F 


A3R718 


0757.0440 


7 




RESSTOR 7.5K 1% .125W F TU^^IOO 


24546 


CT4-1/8.TO-7501-F 


A3R719 


07574)424 


7 




RESSTOR 1.1K 1% .T2SW F TC«0*-100 


24546 


CT4.1/8.T0.1101.F 


A3R720 


0757.0424 


7 




RESSTOR 1.1K 1% .12SW F TCi4)*-100 


24546 


CT4-1/8.T0.1101.F 


A3R721 


07574)438 


3 




RESSTOR 5.11K 1% .125W F TC-0^1» 


24546 


CT4-1/8-T0-5111.F 


A3R722 


0757.0455 


5 




RESSTOR 100K 1% .12SW F TC«0*»100 


24546 


CT4.1/8-TO-1003-F 


A3R723 


2100.2030 


5 


1 


RESSTOR-TRMR 20K 10% C TOPJkOJ 1-TRN 


73138 


B2PR2QK 


A3R72* 


0757.1084 


9 




RESSTOR 147K 1% .12SW F TC-0^100 


24546 


CT4.1/8.T0.1471.F 


A3R72S 


0888.3152 


0 




RESSTOR 454K 1% .12SW F TC-0»-100 


24545 


CT4-1/8-T04542.F 


A3R726 


068aO4S4 


3 


3 


RESSTOR 215K 1% .12SW F TC-0^100 


24545 


CT4.1/8.T0-21S3i: 


A3«727 


0757.0280 


3 




RESSTOR IK 1% .12SW F TCiiO^lOO 


24545 


CT4-1/8-T0-1001-F 


A3R728 


0757.0280 


3 




RESSTOR IK 1% .12SW F TC-0«^100 


24546 


CT4-1/B-T0-1001-F 


A3R729 

A3P7X 


0757.M2 


9 




RESSTOR 10K 1% .12SW F TC-0«-100 
NOTASSSNED 


24546 


CT4-1/8-T0-1002.F 


A3R731 


0757-1084 


9 




RESSTOR 1.47K 1% .12SW F TC-0«^100 


24546 


CT4-1/B-T0-1471.F 



^Refer to Section 7 for update information. “Factory Selected Component (Refer to Section 5). 
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rev.20MAR9J 




Model 8657B 



Replaceable Pans 



Table 6-3. Replaceable Parts 



Ralerttfiea 


HP Part 


c 


Oty. 


Description 


Mir. 


Mfr. Part Number 


Designation 


Number 


0 






Code 




A3R732 


0757-Q2t0 


3 




R£SSTOR IK 1% .125W P TC«0^100 


24546 


CT4-1/8-T0-1001J^ 


A3P733 


07574fiS0 


3 




RESSron IK 1% .125W F TCiiO^I W 


24546 


CT4-1/8-TO-1001.P 


A3R7U 


0757-0401 


0 




RESISTOR 100 1% A2SH F TC-0».100 


24546 


CT4-1/8-TO-101-F 


AJR735 


0757-0458 


7 


6 


RE9STOR 51.1K 1% .12SW F TC-0^100 


24546 


CT4-l/B-TaS112-f 


A3P736 


0757-0458 


7 




RESSTOR 51.1K 1% .12SW F 7C-0*-100 


24546 


CT4.1/8-T&St12-F 


A3P737 


tW83 


a 




RESSTOR 1.96K 1% .12SW F TC-O^IOO 


24546 


CT4-1/8-T0.1961-F 


A3R738 




8 




RESISTOR 1.96K 1% .125W F TC*0»-100 


24546 


CT4-1/6.TO-1961-F 


A3R739 








NOT ASSIGNED 






A3R740 


0757-0401 


0 




RESSTOR 100 1% .12SW F TC«O^l00 


24546 


CT4-1/8-TO.101-F 


A3R741 


0757-0401 


0 




RES«T0R 100 1% .125W F TC-O.-100 


24546 


CT4-1/8-TO-101-F 


A3TP1 


1251-0600 


0 


38 


CONNECTOR.S3L CONT PIN 1.14 MM BSC SZ SO 


26480 


1251-0600 


A3TP2 


1251-0600 


0 




OONNECTOR-SGL OONT PIN 1.14-MM-8SO-SZ SO 


28480 


1251-0600 


A3TP3 


1251.0600 


0 




OONNECTOR-SGL CONT PIN 1.14-MM-8SC-SZ SO 


28480 


1251-0600 


A3TP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14-A4M-BSC-SZ SO 


28480 


1251-0600 


A3TP5 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 


28480 


1251-0600 


A3TP6 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14-MM BSC S7 SO 


28480 


1251-0600 


A3TP7 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14.MM-BS&SZ SO 


28480 


1251-0600 


A3TP8 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14.MM-8SC-SZ SO 


28480 


1251-0600 


A3TP9 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14.MAA-8SC-SZ SO 


28480 


1251-0600 


A3TP10 


1251-0600 


0 




CONNECTOR-SGL OONT PIN 1.14-MNUBSC.S2 SO 


28480 


1251-0600 


AJTPn 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14-MM BSC S2 SO 


28480 


1251-0600 


A3TP12 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S2 SO 


28480 


1251-0600 


A3TP13 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.11 MM BSC SZ SO 


28480 


1251-0600 


A3TP14 


1251-0600 


0 




CONNECTOR-SGL OONT PIN 1 .14-MM-BSC-SZ SO 


28480 


1251-0600 


A3TP15 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 .14-MM.8SC-5Z SO 


28480 


1251.0600 


A3TP16 


1251-4926 


1 


4 


CONNECTOR 8-PIN M POST TYPE 


28480 


1251 U926 


A3TP17 


1251-4926 


1 




CONNECTOR 8-PIN M POST TYPE 


28480 


1251.4926 


A3TP1B 


1251-4926 


1 




CONNECTOR 8-PIN M POST TYPE 


28480 


1251-4926 


A3TP19 


1251-4926 


1 




CONNECTOR 8-PIN M POST TYPE 


28480 


1251-4926 


A3TP20 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 


28480 


1251-0600 


A3TP21 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14- MM.BSC-S2 SO 


28480 


1251-0600 


A3TP22 


1251-0600 


0 




CONNECTOR-SGL CONT PM 1.14 MM-BSC-SZ SO 


28480 


1251-0600 


A3TP23 


1251-0600 


0 




OONNECTOR-SGL CONT PM 1.14 MM BSC SZ SO 


28480 


1251-0600 


A3TPa* 


1251-0600 


0 




CONNECTOR-SGL CONT PM 1.14 MM BSC SZ SO 


28480 


1251-0600 


A3TP25 


1251-0600 


0 




CONNECTOR-SGL OONT PM 1.14-MM-BSC-SZ SO 


28480 


1251-0600 


A3TP26 


1251-0600 


0 




OONNECTOR-SGL OONT PM 1.14-MM-aSC-SZ SO 


28480 


1251-0600 


A3TP27 


1251-0600 


0 




OONNECTOR-SGL CONT PM 1.14 MM BSC SZ SO 


26480 


12514)600 


A3TP28 


1251-0600 


0 




OONNECTOR-SGL OONT PM 1 .14 MM BSC SZ SO 


28480 


1251-0600 


A3TP29 


1251-0600 


0 




CONNECTOR-SGL CONT PM 1.14 MM BSC SZ SO 


28480 


12514)600 


A3TP30 


1251-0600 


0 




OONNECTOR-SGL CONT PM 1.14 MM BSC SZ SO 


28480 


1251-0600 


A3TP31 


1251.0600 


0 




OONT«CTOR-SGL CONT PM 1.14-MM-BSC-SZ SO 


28480 


1251-0600 


A3TP32 


1251-0600 


0 




CONNECTOR-SGL CONT PM 1.14 MM BSC SZ SO 


28480 


1251-0600 


A3TP33 


1251-0600 


0 




OONNECTOR-SGL CONT PM 1.14 MM BSC SZ SO 


28480 


1251-0600 


3195U AMD ABOVE 














A3TP30-TP33 








NOT ASSK3NEO 






A3U1 


1820.1225 


4 


2 


CFFECLO-M/SOUAL 


04713 


MC1Q231P 


A3U2 


1826-0371 


1 


7 


C OP AMP LOW-8IA&HJMPO TO-99 PKG 


270U 


LF256H 


A3U3 


1850-0032 


8 


2 


TRANSISTOR ARRAY 14-PM PLSTC DP 


3L5BS 


CA3146E 


A3U4 


1826-1012 


9 


2 


ANALOG SWITCH 4 SPST 16 -CEROIP 


34371 


HI1 -0201-4 


A3US 


1826-0371 


1 




C OP AMP LOW BIAS H.8>4P0 TO-99 PKG 


27014 


LF256N 



^ Refer lo Section 7 for update information. *Faciory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



T^U 6~3. Replaceable Parts 



R#fef»nee 

Obsignation 


HP Part 
Numbbf 


DO 


Qty. 


DbseripUon 


Mfr. 

Code 


Mfr. Part Numbbr 


AJU$ 


1820-0693 


8 


4 


C FF m S 0-TYP6 POS-aXSE-TWS 


01295 


SN74S74N 


A3U7 


1826-0832 


0 


2 


C OP AMP PnCN B-OIP-C PIC6 


06665 


OP-27F2 


A3UB 


1820-1196 


8 


1 


C FF m US 0-TYPE P0S£DGE-Tf8G COM 


01295 


SN74LS174N 


A3U9 


1826-0141 


3 


1 


1C COMPARATOR 6P DUAL 14-OiP-C PKG 


27014 


LM319J 


A3U10 


1826-006S 


0 


2 


C COMPARATOR PRCN 8-OP-P PKG 


S0645 


UPC311C 


A3U11 


1826-0065 


0 


2 


C COMPARATOR PRCN 8-0i»-P PKG 


S0545 


UPC311C 


A3U12 


1826-0371 


1 




C OP AlwIP LOW-aiAS^UMPD T0.99 PKG 


27014 


LF2S6H 


A3U13 


1826-1012 


9 




ANALOG SWITCH 4 SPST16 -CEROIP 


34371 


HH.0201.4 


A3UU 


1826-0845 


4 


1 


1C OP AMP PRCN TO-99 PKG 


06665 


OP-07EJ 


A3U15 


1820-1144 


6 


3 


C GATE TTL LS NOR QUAD 2-lNP 


01295 


SN74LS02N 


A3U16 


1826-0*62 


1 


3 


0/A 10-BIT 16-C8RZ/SDR 8PLR 


04713 


MC3410CL 


AXI17 


1S06-0046 


7 


1 


CMfiCNMOS 


28480 


1S06-0046 


A3U18 


1820-1201 


6 


2 


C GATE TTL LS AND QUAD 2-iNP 


01295 


SN74LS08N 


A3U1S 


1820-1112 


8 


6 


C FF TTL US O-TVPE POS-6DGE-TRG 


01296 


SN74LS74AN 


A3U20 


1820-1278 


7 


3 


C CNTP TTL LS 8M UP/DOWN SYNCHRO 


01295 


SN74LS191N 


A3U21 


1826-0021 


6 


1 


C OP AMP GP TO-99 PKG 


27014 


LM310H 


A3U22 


1826-1100 


6 


1 


A/0 8 - 1 / 2 -Brr 18-OlP-C BPLR 


24355 


A0570JO 


A3U23 


1820-1856 


9 




C FF TTL LS 0-TYPE OCTL 


01295 


SN74LS377N 


A3U24 


1820-1279 


6 


3 


C CNTR TTL LS DECO UP/OOWN SYNCHRO 


01295 


SN74LS190N 


A3U2S 


1820-1112 


8 




C FF TTL LS D-TYPE POS-EDGE-TRIG 


01295 


SN74LS74AN 


A3U26 


1820-1278 


7 




C CNTR TTL LS BM UP/OOWN SYNCHRO 


01295 


SN74LS191N 


A3U27 


1826-0889 


6 


2 


C OP AMP LOW-NOISE DUAL 14-OlP-C PKG 


52063 


XRS533AN(PER HP DWG) 


A3U28 


1820-3616 


3 


1 


IC-6-Brr.6800 S&RCS MCUMASKEO) 


04713 


MC680SP2CP(MASK£D) 


310SU AND ABOVE 
A3U27 


1826-2190 


6 




iCS 270 140IP 


28480 


1826-2190 


A3U28 








NOT AS9GNE0 






A3U29 


1820-1185 


7 


1 


C FF TTL LS 0-TYPE POS-EDGE-TRiG COM 


01295 


SN74LS175N 


A3UX 


1820-1279 


8 




C CNTR TTL LS DECO UP/OOWN SYNCHRO 


01295 


SN74LS190N 


A3U31 


1820-0693 


8 




C FF TTL S 0-TYPE POS.EDGE-TRB 


01295 


SN74S74N 


A3U32 


1820-1278 


7 




C CNTR TTL LS BM UP/DOWN SYNCHRO 


01295 


SN74LS191N 


A3U33 


1826-0889 


6 




C OP AMP LCW-NOISE DUAL 14-OP-C PKG 


52063 


XRS533AN(P£R HP DWG) 


A3U34 


1826-1202 


9 


2 


0/A IfrBIT 16-CEROiP CMOS 


24355 


A07533rSEL) 


A3U35 


1820-1144 


6 




C GATE TTL LS NOR QUAD 2-MP 


01295 


SN74LS02N 


A3U36 


1820-1279 


8 




C CNTR TTL LS OECD UP/OOWN SYNCHRO 


01295 


SN74LS190N 


A3U37 


1820-0693 


6 




C FF TTL S 0-TYPE POS-EDGE-TRC 


01295 


SN74S74N 


A3UX 


1820-1112 


8 




C FF TTL LS 0-TYPE P0SEDGE-TT8G 


01295 


SN74LS74AN 




1820-1112 


8 




1C FF TTL LS D-TYPE PO&EDGE-TRIG 


01295 


SN74LS74AN 


A3U40 


1820-1882 


9 


1 


C GATE eCL EXCL-OR QUAD 


04713 


MC1011X 


A3U41 


1820-1206 


1 


1 


C SATE TTL LS NOR TPL 3-PIP 


01295 


SN74LS27N 


A3U42 


1820-1446 


1 


1 


C 9IF4IGTR TTL LS R-S PRL-M PRL-OUT 


01295 


SN74LS395AN 


A3LM3 


1820-1367 


5 


1 


C GATE m S AND OUAO 2-MP 


01295 


SN74S08N 


A3U44 


1820-1112 


6 




C FF TTL LS O-TYPE POS-EDGE.TRG 


01295 


SN74LS74AN 


A3U45 


1826-0785 


1 


1 


C OP AMP LOW BUS-K.IMPO DUAL 64>P-C 


01295 


TL072ACJG 


A3LMS 


1820-1225 


4 




C FF ECL OM/S DUAL 


04713 


MC1Q231P 


A3U47 


1820-0629 


0 


5 


C FF TTL S J-K NG6-£0GE-TRK> 


01295 


SN74S112N 




1820-1991 


1 


1 


1C CNTR TTL LS DECO DUAL 4-BIT 


07263 


74LS390PC 


A3LM9 


1820-0629 


0 




C FF TTL S J-K NEG-EDGE-TRC 


01295 


SN74S112N 


AyjgQ 


1820-0629 


0 




iC FF TTL S 3-JC NEG-EDGE-TRC 


01295 


SN74S112N 


A3US1 


1820-1322 


2 


1 


C GATE TTL S NOR OUAO 2 JNP 


01295 


SN74SQ2N 


A3US2 


1820-0693 


8 




C FF TTL S 0-TYPE POS-EDGE-TR« 


01295 


SN74S74N 


A3US3 


1820-1383 


5 


1 


C CNTR Ea BCD POS-EDGE-TI86 


04713 


MC10138L 


A3US4 


1820-0629 


0 




C FF TTL S J-K NEC-EDGE-TRlG 


C1295 


SN74S112N 


A3U55 


1820-0629 


0 




C FF TTL S J-K NEG-EDGE-TRC 


01295 


SN74S112N 


310SU AND above 
A3U56 


1826-0777 






CS303 14.PIN 


01295 


SN74S112N 



'Refer to Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 
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Model 8657B Replaceable Parts 



R«fer»nc« 


HP Part 


C 


Qty. 


Table 6-3. Replaceable Parts 

Description 


Mfr. 


Mfr. Part Number 


Oestgnatipn 

A3VR1.VR299 

A3VR300 


Number 

19Q24»45 


D 

7 


1 


N0TAS9GNED 

OC08.ZNR 3V 5% 00.35 PC>*.4W TC-^.043% 


Code 

28480 


19Q2.Q945 


A3VR301.VR399 

A3VR400 


19Q24K80 


7 


2 


NOTASSXUCD 

OOOE4tNR 1N827 &2V S% D0.7 PD-4W 


04713 


1N827 


A3VM01 


19024)080 


7 




OCOE-^NR 1NC7 6.2V S% 00.7 P^AW 


04713 


1N827 


A3VAAQ2.VR499 

A3VRS00 


1902.^7 


9 


1 


NOT AS9GNED 

0C0E.2NR 3.6V 9% 0D35 P^.4W TC^.036% 


28480 


19Q2-C947 


A3VRS01.VR600 

A3VR601 


1902.0962 


6 


1 


NOT ASSCNED 

OCOE>-ZNR ISV 9% 00-35 PO*.4W T&m..087% 


28480 


1902.0962 


A3W1 


1251U670 


2 


6 


connector 3-«N M POST TYPE 


28480 


12S1U670 


A3W2 


1251.8567 


2 


13 


OONN^OST TYPE .lOO-PlN-SPOG 2-OONT 


28480 


1251.8557 


A3W3 


1251.4670 


2 




CONNECTOR 3.PW M POST TYPE 


28480 


1251.4670 


A3WA 


1251.8557 


2 




CONN.POST TYPE .100.PIN.SPCG 2-OONT 


28480 


1251.8557 


A3WS 


1251.8557 


2 




00NN4CST TYPE .100-PW-SPOG 2-CONT 


26480 


1251.8557 


A3W6 


1251.8557 


2 




CONN.POST TYPE .100-P»i5PCC 2.00NT 


26480 


1251.8557 


A3W7 


1251.8557 


2 




CONN-POSr TYPE .100.PM.SPCG 24aNT 


26480 


1251.8557 


A3W6 


1251.8557 


2. 




CONN.POST TYPE .100-PIN.SPCG 2.00NT 


26480 


1251.8557 


A3W9 


1251.8557 


2 




OONN.POST TYPE .100-P»i5PCC 2-OONT 


26480 


1251.8557 


A3WtO 


1251.8557 


2 




CONN.POST TYPE .100-PIN.SPCG 2-CONT 


26480 


1251.8557 




1256.0209 


9 


e 


JUMPER49EMOVA8LE 2 POSrnON; ^00 IN 


26480 


1256-0209 


A3W11 


81594)005 


0 




RESSTOR.ZERO OHMS22AWG LEAD OlA 


26460 


8159.0005 


A3W12 


09656.60144 


3 


1 


COAX CABLE P SMC-SMC(S) 


26480 


08656.60144 


A3W13 


09656-60145 


4 


1 


COAX P SMC^SMO (6) 


26480 


08656.60145 


U05V AHO ABOVE 
A3W12 


08656.20141 


3 


1 


flex COAX CABLE 


26480 


08656.20141 


A3W13 


08656-60167 


4 


1 


FLXCX CAB ASSY 


26480 


08656.60167 


A3WU 


6159.0005 


4 


1 


WIRE 22AW6 BLACK 


26480 


8159.0005 


A3Y1 


04iai130 


0 


1 


CRYSTAL-OUARTZ 50 MHZ HC-42/U-HLDR 


28480 


0410-1130 




12004)758 


2 


1 


SOCXET4CTAL 2-CONT HC.25A) DIP.SLOR 


26480 


1200.C758 


A3Y2-Y299 

A3Y300 


0410.1180 


0 


2 


NOT ASSXSNED 

CRYSTAL-OUARTZ 4.000 MHZ HC.1 8A)44L0R 


26480 


0410.1180 




2590-0002 


4 


5 


NUT44EX4)6L-CHAM 8.3^THO .08S4N.THK 


28480 


2560-0002 




30604)105 


6 


4 


WASHER.PL MTLC NO. 4 .12S-JN-IO 


28480 


30604)105 



^ Refer to Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Table 6*3. Replaceable Parts 



Reforanea 


HP Part 


C 


Oty. 


Daaeription 


Mfr. 


Designatien 


Numbar 


D 






coo# 


A3A1 












A3A1 


08657.80109 


1 


1 


LOW FBECXJENCY OSC3LLATOR ASSY 


28480 


3105U AMD ABOVS 












A3A1 


08657-60177 




1 


LOW FREOUENCr OSOLLATOR ASSY 


28480 


A3A1C1 


0160.3879 


7 




CAPACrtOlUW .01UF «-20« 10QVDC CER 


28480 


A3A1C2 


01800097 


7 




CAPAcnrofuw 4 Tuf^io% 3Svoc ta 


56289 


A3A1C3 


0160.3879 


7 




CAPACrrOfUW .OIUF lOOVOC CS) 


28480 


A3A1C4 


01600879 


7 




CAPAOTOR-nCO .OIUF «-20% 100VOC CER 


28480 


A3A1C5 


0160-4568 


7 


2 


CAPACrrOR-FXD270Pf 4-5% 100VOCCER 


28480 


A3A1C5 


0160-4040 


6 




CAPAOTOR-FXD 1000PF <.-5% 100VDCCER 


28480 


A3A1C7 


0160-4040 


6 




CAPAarOR-fXD 1000PF «-5% 100N/DCCER 


28480 


A3A1C8 


0160.3879 


7 




CAPACrrOR-nCD .OIUF «-20% 100VOC CER 


28480 


A3A1C9 


0160.3879 


7 




CAPACn’OR.FXO .OIUF «-20% 100VOC CER 


29480 


A3A1C10 


0160.3879 


7 




CAPAOTOR-FXD .OIUF «-20% 100VOC CER 


28480 


A3A1C11 








NOT ASSXSNED 




A3A1C12 


0160-4493 


3 


1 


CAPACrr0R.FX027PF «-5% 200VDC C^ 0*-30 


28480 


A3A1C13 


01604767 


4 


3 


CAPACrrOR-FXD 20PF «-5% 200VDC CER 0^30 


28480 


A3A1C14 


01214)445 


5 


1 


CAPACrrOR-VTRMR-CER4.S-20PF 160V 


28480 


A3A1C15 


01604588 


7 




CAPACrrOR-FXD 270PF «-9% 100VOC CER 


28480 


A3A1C16 


01602437 


1 


2 


CAPAOTOR-FOTHRU 5000PF ♦SO -20% 200V 


28480 


A3A1C17 


01602437 


1 




CAPACrrOR-FOTHRU 5000PF ^SO -20% 200V 


28480 


A3A1C18 


01604040 


6 




CAPAOTOR.FXD 1000PF ..-5% 100VDC CER 


28480 


A3A1C19 


01600676 


5 


23 


CAPACrrOR-FXD .1UF -.20% SOVDC CER 


28480 


A3A1C20 


01604385 


2 


1 


CAPACrrOR-FXD 15PF «-5% 200VDC CER 0-30 


28480 


A3A1C21-C119 








NOT ASSttNED 




A3A1C120 


01602436 


0 




CAPACrrOR-FDTHRU 10PF 20% 200V CER 


28480 


A3A1CP1 


0122-0173 


8 




OlOOE.vyC 13EPF 7% C3/C25-MIN-6 BVR-30V 


25403 


A3A1C82 


0122-0173 


6 




DOOE-WC 133PF 7% C3/C2S-MIN-5 8VR-30V 


25403 


A3A1C83 


0122.2173 


8 




OIOOE.WC 135PF 7% C3/C254MIN-5 8VROOV 


25403 


A3A1CR4 


0122.2173 


8 




OlOOE-WC liSPF 7% C3/C2SA4IN-5 BVR-30V 


25403 


A3A1CR5 


0122-0173 


6 




OIOOE-WC 13.5PF 7% C3/C2S-MIN-5 BVR-30V 


25403 


A3A1CR6 


0122-0173 


8 




DIOOE-WC 13.5PF 7% C3/C2S-MIN^ BVR-30V 


25403 


A3A1CR7 


0122-0173 


8 




DtOOE-WC 13EPF 7% C3/C2S4^4INii5 BVR.30V 


25403 


A3A1CR8 


0122-0173 


6 




DIOOE-WC 13EPF 7%C3/C2Sa4IN<6 BVR-30V 


25403 


A3A1CR9 


0122-0173 


8 




DIOOE-WC 13EPF 7% C3/C2S-AaN-5 BVR-30V 


2S403 


A3A1CP10 


01224)173 


6 




DOOE-WC 13EPF 7% C3/C25-MIN-5 BVR-30V 


25403 


A3A1CP11 


1901-0050 


3 




OOOE-SWrrCHfNG aov 200MA 2NS D0-3S 


9N171 


A3A1CR12 


1901-0050 


3 




DOOE-SWTTCHING aov 200MA 2NS 0025 


9N171 


A3A1J1 


1250.0829 


2 




C0NNECT0R4IF SMC M S5L-HOCE-RR 50-ohm 


28480 


A3A1L1 


91404)452 


3 


1 


INOUCTOR RF-CH44L0 2.7UH 5% .1660X.38SLG 


28480 


A3A1L2 


9100-2248 


5 


2 


INOUCTOR RFXKMLD 120NH 10% 


28480 


A3A1L3 








NOTASSCNED 




A3A1L4 


91002250 


9 


1 


INOUCTOR RF-CH-MLO 180NH 10% 


28480 


A3A1U5 


9135-0073 


3 


10 


INOUCTOR RF4>UMLD 51NH 8% .1020X26LG 


28480 


A3A1L6 


91002249 


6 


3 


INOUCTOR RF-CHJ4L0 150NH 10% 


28480 


A3A1L7 


91002252 


1 


1 


INDUCTOR RF-CKJ4LD 270NH 10% 


28480 


A3A1L8 


9135-0081 


3 


1 


INOUCTOR RFXHA4LD 68NH 5% 


28480 



Mfr. Part Numbar 



06657^09 



06657^77 

01S0^9 

1SQOA7SX903SS2 

0160-3879 

0160.3879 

0160-4588 

0160-40i0 

0160O0«0 

0160-3879 

0160.3879 

0160-3879 



0160dU93 

0160U767 

0121-0445 

01600588 

0160-2437 

0160-2437 

01600040 

0160-0576 

01600385 



0160-2436 

B8809 SELECTED 
B8809 SELECTED 
B8809 SELECTED 
BBtOS SBJBCTED 
BBaossascTED 

B8809 SELECTED 
BB809 SELECTED 
88809 SELECTED 
88809 SELECTED 
88809 SELECTS 



1N41S0 

1N41S0 

12S00828 

9140.0452 

9100.2248 

9100.2250 

913S.0073 

9100^22a 

9100.2252 

9135-0081 



•Refer to Section 7 for update information. 



■Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6~3. Replaceable Pans 



Raferanee 


HP Part 


C 


Oty. 


Description 


Mfr. 


Mfr. Part Numbar 


Designation 


Numbar 


0 






Coda 




A3A1MP1 


08656-00126 


5 




COVER TOP 


28480 


08656-00126 


UOiVAHO ABOVE 














A3A1MP1 


0965640016 


5 




COVER TOP 


28460 


0865S40016 


A3A1MP2 


06656-00128 


7 




OOVER-PRAME 


28480 


08656-00128 


A3A1MP3 


06656-00127 


6 




COVER aorroM 


26480 


08856.00127 


A3A1MP4 


2dS0~D277 


9 




SCREW-MACH 8-32 Jl2-f44.6 HEX-HOSLT 


00000 


ORDER BY 0£SCRIPTX>4 


A3A1MPS 


2180-0124 


4 




WAS4ER-UC Wm T NO. 10.195JN.C 


28480 


2190-0124 


A3A1MPS 


2950^78 


9 




NOT.HEX.06L.CHAM 16-32.THO .067.M-THK 


28480 


2950-0078 


A3A1MP7 


2190-0009 


4 




WASHER4JC INTL T NO. 8 .168JN-0 


29480 


2190-0009 


A3A1MP8 


2580-0002 


4 




NUT.HEX.OBLXHAM 6-32-THO .06S4N.THK 


28480 


2580-0002 


A3A1MP9 


2260-0001 


5 


12 


NUT-HEX-06L<O4AM 4U0-TV40 .094.IN.THK 


28480 


2260-0001 


A3A1MP10 


2190-0004 


9 


4 


WASH&UK MTL T NO. 4 .11SJNJO 


28480 


2190-0004 


A3A1MP11 


4206-0277 


9 


1 


POAM.POLTU 9.53.MM.THK 110-MK4-WO 


28460 


4206-0277 


A3A1MP12 


08657-00025 


4 


1 


PAO-FOAM 


28480 


08657-00025 


A3A101 


1854.0632 


6 


7 


TRANSSTOR NPN 9 PO»180MW FT-4GHZ 


25403 


BFR91 


A3A1Q2 


1854.0632 


6 




transistor NPN SI PD»180MW FT^HZ 


25403 


BFR91 


S103UASD above 














A3A101 


1854-1234 


6 


2 


TRANSISTOR NPN 9 PO-180MW rr-40HZ 


26480 


1854.1234 


A3A102 


1854.1234 


6 




transistor NPN 9 P^180MW PT-4GHZ 


2B4B0 


1854-1234 


A3A1Q3 


1854.0378 


7 


1 


TRANSISTOR NPN 2N5109 9 T0.39 PD-800MW 




2N5109 


A3A1R1 


0698-7194 


6 




RE9STOR 17.8 1% .06W F TC-Oe.100 


24546 


C3-1/8-TO-17R8-F 


A3A1R2 


0696-7212 


9 




RESISTOR 100 1% .06W F TC-0^100 


24546 


C3-1/8.TO-100R.F 


A3A1R3 


0757.0416 


7 




RESISTOR 511 1% .12SW F TC«0».100 


24546 


CT4-1/8-T0-511R-F 


A3A1R4 


0757-0405 


4 




RESSTOR 162 1% .125W F TC-0»-100 


24546 


CT4.1/8-T0-162R-F 


A3A1RS 


0698-7188 


8 




RESSTOR 10 1% .05W F TC-0^100 


24546 


C3.1/8.TO-10R.F 


A3A1R6 


0698-7188 


8 




RESISTOR 10 1% .OSW F TC-0*-100 


24546 


C3-1/8-TO-10R.F 


3105U AffD ABOVE 














A3A1R5 


0699-1902 


.8 




RE9STOR 10 1% .OSW F TC-0^100 


24546 


C3-1/8-TO-10R.F 


A3A1R6 


0699-1902 


B 




RE9STOR 10 1% .OSW F TOH>^100 


24546 


C3-1/8.TO-10R.F 


A3A1R7 


0757-0260 


3 




RESISTOR IK 1% .12SWFTC«0«-100 


24546 


CT4-1/8-T0-1001-F 


A3A1R8 


0696-3438 


3 




RESISTOR 147 1% .12SW F TC-0^100 


24546 


CT4-1/8-TO-147R-F 


A3A1R9 


07574M38 


3 




RESISTOR 5.1 IK 1% .12SW FTC«0*.1W 


24546 


CT4-1/8-T0.5111-F 


A3A1R10 


0757-0280 


3 




RESSTOR IK 196 .12SW F TC-0*-100 


24546 


CT4-1/8-T0.1001.F 


A3A1R11 


0757.0416 


7 




RESISTOR 511 1%.12SWFTC-0^100 


24546 


CT4-1/8-T0S11R-F 


A3A1R12 


0757.0438 


3 




RESISTOR 5.1 IK 1% .125W F TC-Ot^-lOO 


24546 


CT4.1/8-TO-5111-F 


A3A1R13 


07574M36 


3 




RE9STOR SlIIK 1% .12SW F TC^.0^100 


24546 


CT4-1/B-Ta^111-F 


A3A1RU 


0698.7212 


9 




RESSTOR 100 196 .OSW F TC-Oe-100 


24546 


C3-1/8.T0.100R.F 


A3A1R15 


0698.7205 


0 




RESISTOR 51.1 1% .OSW F TC-0-100 


24546 


C3-1/8-TO-51R1.F 


A3A1R16 


0698-7224 


3 


1 


RESISTOR 316 1% .OSW F TC-0^100 


24546 


C3-1/8-TO-316R-F 


A3A1R17 


0698-7212 


9 




RESISTOR too 1% .OSW F TC^IOO 


24546 


C3-1/8-T0.100R.F 


310SV AND ABOVE 














A3A1R17 


0698-7209 


9 




RESISTOR 75 1% .06W F TC-0*-100 


24546 


C3-1/8.TO-100R.F 


A3A1R18 


0698-7223 


2 




RESSTOR 297 1% .OSW F TC-0..-100 


24546 


C3.1/8-TO-287R-F 


A3A1R19 


0698-7194 


6 




RESSTOR 17.8 1% .QSW F TC-0«-100 


24546 


C3-1/8-TO-17R8-F 


A3A1R20 


0686-7223 


2 




RESSTOR 287 1% .QSW F TC-0*-100 


24546 


C3-1/8-TO-287R-F 


A3A1R21 


0696-7205 


0 




RESSTOR 51.1 1%.06WFTC«0^100 


24546 


C3-1/8-T0.51R1.F 


A3A1R22 


0696-7219 


6 




RESSTOR 196 1% .OSW F TC-0^100 


24546 


C3-1/8-T0.196R.F 


A3A1T1 


06657-21022 


1 


1 


CABLE SEMURCIO 2.16 NO CONN 


28480 


08657-21022 



^ Refer to Section 7 for updete information. “Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Reference HP Part C oty. 

Designation Number D 



A4 

A4 


08657-60102 


4 


1 


A4C1 


0180-3770 


9 


3 


A4C2 


0160-3879 


7 




A4C3 


0180-3770 


9 




A4CA 


0160-4389 


6 


28 


A4CS 


0160-4082 


6 


2 


A4C6 


0160-4040 


6 


34 


A4C7 


0160.4040 


6 




A4C8 


01604040 


6 




A4C9 


01604619 


5 


3 


A4C10 


01604619 


5 




A4C11 


01604619 


5 




A4C12 


01604547 


8 


1 


A4C13 


01604040 


6 




A4C14 


01604040 


6 




A4C15 

A4C16 


01604040 


6 




A4C17 


01603879 


7 




A4C18 


01604389 


6 




A4C19 


01604389 


6 




A4C20 


01604511 


6 


2 


A4C21 


01604040 


6 




A4C22 

A4C23 

A4C24 


01604518 


3 


2 


A4C2S 


01604389 


6 




A4C26 


01604389 


6 




A4C27 

A4C29 


0160-3875 


3 


7 


A4C29 


0160-3873 


1 


2 




01604491 


1 


7 


292iU and ABOVE 
A4C31 


01604387 


4 


2 


A4C32 


0160-3879 


7 






01604519 


4 


2 


A4C34 


0180-0197 


8 




A4C3S 


0.1604498 


8 


16 




01604519 


4 




A4C37 


01604383 


0 


4 




01604383 


0 






01603874 


2 


5 


A4QI0 

A4CA1 


01604383 


0 






01603875 


3 




A4CA3 


01604383 


0 




A4CM 


01603926 


5 


1 


A4CAS 


0160-3875 


3 





Table 6-3. Replaceable Parts 

Description 



HIGH Rt^UENCY LOOP ASSY 

DOES NOT MCLUOE AAMPI (CS. CM AND HARDWARE) 

CAPACrrOR-PXO 3SV0C TA 

CAPAOTOR-ncO *-20% 100VOC CER 
CAPAOTOR-FXO a2UP*-10% 35V0C TA 
CAPACrrOR-FXO loqpp *4PF 200VOC CER 
CAPACrrOft-FDTHRU 1000PF 20% 200V CER 

CAPAOrOR-PXO lOOOPf *.5% tOOVOC CER 
CAPACrrOR-PXO IOOOPF *^% lOOVOC CER 
CAPAOTOR-FXD IOOOPP -5% lOOVOC CER 
CAPACrrOR-PXO ZTPf ^,2SPf 200 VOC CER 
CAPACrrOR.PXO ZTPf *-.25Pf 200VOC CER 

CAPAOTOR-FXO ZTPf *-2SPf 200VOC CER 
CAPACrrOP-PXO ISOPE -5% 200VOC CER 
CAPACrrOR-PXO IOOOPF -5% lOOVOC CER 
CAPACrrOR-PXD lOOOPf -S% lOOVOC cer 
NOT ASS16NE0 

CAPACrrOR-fXO IOOOPT -5% lOOVOC CER 
CAPACrrOR-fXO .OIUF -20% lOOVOC CER 
CAPACrrOR-PXO IOOPE «-5PF 200VOC CER 
CAPAcrroR-Pxo ioope soovoc cer 

CAPAOTOR-fXO 220PF *-5% 200VOC CER 
CAPACrrOR-FXO IOOOPF «-5% lOOVOC CER 

NOT assigned 
not ASSCNED 

CAPACrrOR-FXO 3.9PP WNOC CER 
CAPACtTOR-fXO lOOPf «-5PP 200VOC CER 

CAPAOTOR-FXO 100PF «.-5PF 200VOC CER 
NOT ASSX3NEO 

CAPACrrOR-FXD 22PF *-5% 200VOC CER 0*-30 
CAPAOTOR-FXO 4.7PF 200VOC CER 
CAPAOTOR-FXO %J2Pf -.5PF 200V0C CER 



NOT ASSX5NED 

CAPAOTOR-FXO 47PF -5% 200VOC CER 0^ 
CAPAOTOR-FXO .OIUF «-20% lOOVOC CER 
CAPAOTOR-FXO 9.1PF *-3PF 200VOC CER 
CAPAOTOR-FXO 2.2UF«-10% 20VOC TA 
CAPAOTOR-FXO 5.6PF *-.SPF 200VOC CER 

CAPAOTOR«0 9.1PF — .SPF 200VOC CER 
CAPAOTOR-FXO EBPE *- JPF 200VOC CER 
CAPAOTOR-FXO S JPF 200V0C CER 

CAPAOTOR-FXO lOPF 200VOC CER 
NOTASSIGNEO 

CAPAOTOR-FXO 6.8PF *-.5PF 200V0C CER 
CAPAOTOR-FXO 22PF 200VOC CS? &»-30 
CAPAOTOR-FXO 6 JPF *-.5PF 200VOC CER 
CAPAOTOR-FOTHRU 1 0OPF 20% 200V CER 
CAPAOTOR-FXO 22PF —5% 200VOC CER 0^ 



Mfr. Mfr. Part Number 
Code 



28480 


08657-60102 


28480 


0180-3770 


28480 


0160-3879 


28480 


0180-3n0 


29480 


01604389 


28480 


01604082 


28480 


0160-4040 


28480 


01604040 


28480 


01604040 


28480 


01604619 


28480 


01604619 


28480 


01604619 


28480 


0160-4547 


28480 


01604040 


28480 


0160-4040 



26480 


01604040 


28480 


0160-3879 


28480 


01604389 


28480 


01604389 


28480 


01604511 


28480 


0160-4040 



28480 


01604518 


28480 


01604389 


28480 


01604389 


28480 


0160-3875 


28480 


0160-3873 


28480 


01604491 



28480 


01604387 


28480 


0160-3879 


28460 


0160-4519 


56289 


150022SX9020A2 


28480 


0160*U98 


28480 


01604519 


20932 


5024E0200R06890 


20932 


5024E0200P06890 


28480 


0160-3874 



20932 


S024E0200R06890 


28480 


0160-3875 


20932 


Sa24E0200P06890 


28480 


0160-3926 


28480 


0160-3875 



* Refer lo Section 7 for update information. 



■Factory Selected Component (Refer to Section 5). 
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rev,0IJULY90 




Model 8657B 



Replaceable Parts 



Table €~3. Replaceable Pans 



Reference 


HP Part 


c 


Oty. 


Description 


Mfr. 


Designation 


Number 


0 


Code 


A4C46 








NOTAS9GNGD 




A4C47 


01604511 


6 




CAPACrrOPJnCD 220PP 200VOC CER 


29480 


A4C48 








NOTASSGNED 




A4C49 


01603873 


1 




CAPACITOR.FXO 4.7Pf «-.5Pf 200VOC CER 


28480 


A4CS0 


01604381 


8 


1 


CAPACrrOR.PXD 13PP «-.2SPF 200VDC CSR 


28480 


MCS1 


01603879 


7 




CAPACTTOR3XO .OIUP *.20% lOOVOC CER 


29480 


A4CS2 








NOT ASSIGNED 




A4CS3 


01213449 


9 


3 


CAPACrrOR.V TRMR.C£R 3^10PP 63V PC447G 


29480 


A4C54.C58 








NOT assigned 




A4CS9 


01604040 


6 




CAPAcrrop.Pxo iooopp *3% loovoc cer 


29480 


A4C60 


01604040 


6 




CAPACrrOR3XD IOOOPF *3% lOOVOC CER 


28480 


A4C61 


01603875 


3 




CAPACrrOR3XD 22PP i3% 200VOC CER 0*.30 


29480 


A4CS2 


01604040 


6 




CAPAQTOR3X0 1000PP *3% 100VOC CER 


29400 


A4C63 


01604040 


6 




CAPAOTOR3XO 1000PP >*3% lOOVOC CER 


29480 


A4C64 


01604767 


4 




CAPACrrOR.PXO 20PP *3% 200VOC CER 0*30 


29460 


A4C65 


01604040 


6 




CAPACrrOR.PXD IOOOPF *3% 100VOC CER 


29480 




01604040 


6 




CAPACrrOR3XO IOOOPF *3% 100VDC CER 


29480 


A4C67 


01604389 


6 




CAPAOTOR3XO 100PF *3PF 200VOC CER 


28480 


/UC68 


01603879 


7 




CAPACTTOR.FXO .01UF *30% 100VDC CER 


29480 


A4C69 


01604040 


6 




CAPACrrOR-FXD IOOOPF *3% 100VOC CER 


28460 


A4C70 


01604926 


7 


1 


CAPACrrOR3XD 1 10PF .*3% 20QVOC CER 


28480 


A4C71 


01603879 


7 




CAPACrrOR3XO .01UF <*30% 100VOC CER 


28480 


A4C72 


01604040 


6 




CAPACrrOR3XO IOOOPF *3% 100VOC CER 


29480 


A4C73 


01604040 


6 




CAPACtT0R3XD IOOOPF *3% lOOVOC CER 


26480 


A4C74 


01604040 


6 




CAPACrrOR3XD IOOOPF <|3% 100VOC CER 


29480 


A4C75 


01213449 


9 




CAPACrrOR-V TRMR.CER 35-10PF 63V PC44TG 


29480 


A4C76 


01603872 


0 


1 


CAPACTTOR.FXO 23PF ^35PF 200VOC CER 


28480 


A4C77 


01604040 


$ 




CAPACrrOR-FXO IOOOPF *3% 100VOCCER 


28480 


A4C78 


01604040 


6 




CAPACrrOR3XO IOOOPF «3% 100VOC CER 


29480 


A4C79 


01604387 


4 




CAPACrrOR3XO 47PF *3% 200VOC CER 0*30 


26480 


A4C80 


01604496 


e 




CAPACrrOR.FXO 5.6PF -.SPF 200VOC CER 


28480 


A4C81 


01604498 


8 




CAPAOTOR.FXO 5.6PF -.5PF 200VOC CER 


28480 


A4C82 








NOT assigned 




^^179? 


01603879 


7 




CAPACITOR-FXO .01 uF .30% 100VOC CER 


28400 


A4C84 


01604521 


8 


1 


CAPACITOR.FXD 12PF *3% 200V0C CER 0*30 


28480 


A4C85 


01213449 


9 




CAPACrrOR.V TRMP.CeR 3.&.10PF 63V PC44TG 


28480 


A4C86 


01604382 


9 


4 


CAPACrrOR3XO 3.3PF -3SPF 200VOC CER 


28480 


A4C87 


01604040 


6 




CAPAOTOR.FXD IOOOPF *3% 100VOC CSt 


29480 




0160.3879 


7 




CAPACTTOR3XD .OIUF *30% lOOVOC CER 


28480 


A4C89 


01603879 


7 




CAPAOrOR^XO .01 UF *30% 100VOC CER 


28480 




01603576 


5 




CAPACTTOR.FXO .1UF *30% 50V0C CER 


28480 


A4C91 


01603576 


5 




CAPACrrOR3XO .1UF *30% 50V0C CER 


28480 




01603573 


2 


1 


CAPACIT0R3X0 4700PF *30% 100VDC CER 


28480 


A4CS3 


01603879 


7 




CAPACrrOR.FXO .01 UF «30% IOOVOC cst 


28480 


A4C94 


01603879 


7 




CAPAOTOR3^ .OIUF *30% lOOVDC CER 


28480 


A4C96 


01603675 


4 


5 


CAPACrrOR.FXO .047UF *30% SOVOCCBt 


28480 


A4C96 


01603879 


7 




CAPACrrOR3XD .01 UF *30% IOOVOC CER 


28480 


A4C97 


01603879 


7 




CAPAOTOR3XO .OIUF *30% IOOVOC CER 


28480 



^Refer to Section 7 for update information. 



•Factory Sciecied Component (Refer lo 



Mfr. Part Number 



016O-«5t1 

0160^73 

01604381 

01603879 

0121.0449 



01604040 

01604040 

01603875 

01604040 

01604040 

01604767 

01604040 

0160U040 

01604389 

0160.3879 

01604040 

01604926 

01603879 

01604040 

01604040 

01604040 

0121.0449 

01603872 

01604040 

01604040 

01604387 

01604498 

01604498 



01603879 

016O4S21 

0121.0449 

01604382 

01604040 

0160.3879 

0160.3879 

0160.0576 

0160.0576 

0160.0573 

0160.3879 

0160^879 

0160.0575 

01603879 

01603879 



Section 5). 



6-25 




Replaceable Parts 



Model 8657B 



Referanee 


HP Part 


C 


Desigfiatien 


Number 


D 


A4CS6 


0160-3879 


7 


A4CSS 


0160-3879 


7 


A4C100 


0160-3879 


7 


A4C101 


0160-3879 


7 


A4C102 


0160-3879 


7 


A4C103 


016O476A 


1 


A4Cl0i-C14S 


A4C1S0 


0160-4S27 


4 


AAC151 


0160U389 


6 


A4C1S2 


0160U389 


6 


A4C1S3 


016OA389 


6 


AACiSi 


016OSA69 


5 


A4C1S5* 


0160-3875 


3 


A4C156 


016OA389 


6 


A4C157 


0160-5469 


5 


A4C15B 


0160-4389 


6 


A4C159 

A4C1S0 


0160-4382 


9 


AAC1S1 


0160Ji766 


3 


A4C162 


0160-4389 


6 


A4C163 


0160-4524 


1 


A4C1SA 


0160-4518 


3 


X4C165 


0160-4389 


6 


A4C1S6 


0160-4389 


6 


A4C167 


0160-I766 


3 


A4C168 


01604526 


3 


A4C169 


0160-4526 


3 


A4C170 


0160-4040 


6 


A4C171 


0160-4386 


3 


A4C172 

A4C173 


0160-4766 


3 


A4C17A 


0160.3879 


7 


A4C175 


0160-3879 


7 


A4C176 


0160-3879 


7 


A4C177 


oiso-3no 


9 


AAC178 


0160-4040 


6 


AACR1 


1901-00S0 


3 


A4CR2 


1901-0189 


9 


AACR3 


1906-0098 


9 


AACRA 


1906-0098 


9 




1906-0096 


9 


A4CR6 


1906-0098 


9 


A4CR7 


1901-0050 


3 


A4CR8 


1901-0050 


3 


A4CR9 


1901-0050 


3 


AACP10 


1901-0050 


3 



Table 6-3. Replaceable Parts 

Description 



CAPAcrron«o .oiuf loovoc cst 

CAPACrrORiro JMUF 100VOC C8R 

CAPAcrroR-neo .oiuf 4 ^ 20 % ioovdc cer 

CAPACnCR-FXO .OIUF «-20% IOOVOC CER 
CAPACtTOR.FXO.OIUF^.20% lOPVDCCSt 

CAPAOTOJtOT 150PF 100VOC cot 

NOT AS9GNB) 

CAPACrrOJUOT 50PF -S% 200VOC CBt 0-30 
CAPACrrOR-FXD 100PF — SPF 200VDC CER 
CAPAOTOR-FXD 100PF — SPF 200VOC CER 
CAPAOTOR-FXD 100PF -5PF 200VOC CSI 

CAPACrrOR-FXO 1 UF 10% 50VOC 
CAPACrrOR^22Pf -5% 200V0C CER 0-30 
CAPACnrOR^O IOOPF -SPF 200VOC CER 
CAPAOTOn-FXO 1UF 10% 50VOC 
CAPAOTOR-FXO IOOPF 200VOCCER 

CAPACrrOR-FXD X3PF -.2SPF 200VOC CER 
PRINTED ORCUrr TRACE CAPACITOR 
CAPAOTOR-FXD 30PF -S% 200V0C CER 0—30 
CAPACrrOR-FXO IOOPF — SPF 200VOC CER 
CAPAOTOR-FXD 24PF -S% 2O0VOC CS? 0-30 

CAPAOTOR-FXD 3UPF —JPF 200VDC CER 
CAPAOTOR-FXO IOOPF -5PF 200VOC CER 
CAPACrrOR-FXO IOOPF — SPF 200VDCCER 
CAPAOTOR-FXO 30PF -5% 200V0C CER 0— 30 
CAPAOTOR-FX042PF *^5% 200VDC CER 0—30 

CAPAOTOR-FXD42PF — S% 20QV0C CER 0—30 
CAPACrrOR-FXO 1000 PF— S% 100VOCCER 

CAPACrrOR-FXO 33PF .-5% 200VOC CER 0-30 
CAPAOTOR-FXD 30PF -5% 200VOC CER 0—30 
not ASSGNS) 

CAPACrrOR-FXO .oiuf -E0% IOOVOC CER 
CAPAOTOR-FXD .OIUF -20% 100VOC CER 
CAPAOTOR-FXD .OIUF —20% 100VDC CER 
CAPAOTOR-FXD i2UF— 10% 3SV0C TA 
CAPAOTOR-FXD 100QPF —5% lOOVOC CER 

OlOOE.SWn04M6 MV 200MA 2NS DO-3S 
DOOE-STEP RECOVERY 
DCOE-MATCHED IV 
OOOEJWUTCHED IV 
OOOE-MATCHED IV 

OtOOE-MATCHCD W 

OOOE-SwiTChinG BOV 200MA 2NS 00-35 
OlOOE-Swrro«NG BOV 200MA 2NS DO-3S 
OOOE-SWITCHING BOV 200MA 2NS 00-3S 
OCOE-SwrrCMNG BOV 200 MA 2NS 0O-3S 



Mfr. 


Mfr. Part 


Code 


26480 


0160-3879 


28480 


0160-3879 


28480 


0160-3879 


28480 


0160-3879 


26480 


0160-3879 


28480 


0160-4764 



28480 


0160-4527 


28480 


0160-4389 


28460 


0160-4389 


28460 


0160-4389 


28480 


0160-5469 


28480 


0160-3875 


28480 


0160-4389 


28480 


0160-5469 


28«80 


0160-4389 


26480 


0160-4382 


28480 


0160-4766 


28480 


0160-4389 


51642 


200-200-NPO-240J 


28480 


0160-4518 


28480 


0160-4389 


28480 


0160-4389 


28480 


01604766 


28480 


01604526 


28480 


01604526 


28480 


01604040 


28480 


01604386 


28480 


01604766 



28480 


01603879 


28480 


01603879 


28480 


0160-3879 


28480 


0180-3770 


28480 


01604040 


9N171 


1N4150 


28480 


1901-0189 


28480 


1906-0098 


28480 


1906-0098 


28480 


1906-0096 


28480 


1906-0098 


9N171 


1N4150 


9N171 


1N4150 


9N171 


1N4150 


9N171 


1N41S0 



^ Refer 10 Section 7 for update information. 



■paciory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6-3. Replaceable Parts 



Designation 


HP Part 
Number 


c 

D 


Oty. 


Description 


Mfr. 

Code 


Mfr. Part Number 


MCR11 


1901.0060 


3 




OCOC^-SWTTCHMG 80V 200MA 2NS D0.3S 


9N171 


1N4150 


A4CR12 


1901.0060 


3 




OOOe-SWrrCHMG 80V 200MA 2NS DUS 


9N171 


1N4150 


A4CR13 


1901.0060 


3 




OOOE.SVrtTCHM6 80V 200MA 2NS DUS 


9N171 


1N4160 


A4CR14 


1901.0618 


8 


2 


0C0E.SM SXa SCHOTDCY 


28480 


1901.051B 


A4CR15 


1901.0060 


3 




OtOOE-^WTrCHMC 80V 200MA 2NS DO-3S 


9N171 


1N4190 


A4CR16 


1901.0060 


3 




0C08.8wrrCHM6 80V 20QMA 2NS D0.36 


9N171 


1N4150 


A4CR17 


1901.0060 


3 




DOO£<-SWrrCHM6 80V 20QMA 2NS OU6 


9N171 


1N4150 


A4CR18 


1901.0060 


3 




OOOE.SWrrCHMG 80V 20QMA 2NS DUS 


9N171 


1N4150 


A4CR19 


1901.0060 


3 




DiooE^swrrcyms 80v 20 oma 2 NS dus 


9N171 


1N4150 


A4CR20 


1901.0060 


3 




OOOE.SWrtaeN6 80V 200MA 2NS 0U6 


9N171 


1N41S0 


A4CR21 


1901.0050 


3 




000£-8wrrCHIN6 80V 200MA 2NS 00.3S 


9N171 


1N4150 


A4CR22-CP100 








NOT ASSGNED 






A4CR101 


0122.0161 


4 


6 


OCOE-WC ZlSPf 7% BVUOV 


25403 


BB40SB 


A4CR102 


0122.0161 


4 




OCOE.WC ZlSPf 7% BVR-30V 


26403 


DDin^ 


A4J1 


1251.8699 


2 


3 


CONN.POST TYPE .100.Pt4.SPCG 10-OONT 


28480 


1251.8599 


A4L1 


9100.1627 


2 


5 


INDUCTOR RF.CHJMJ) 39UH 5% 


28480 


9100.1627 


JUL2 


9100.1627 


2 




INDUCTOR RFXHJMLD 39UH 5% 


28480 


9100.1627 


A4L3 


9100.1627 


2 




INDUCTOR RPXKMLD 39UH 5% 


28480 


9100.1627 


A€L4 


9100.1627 


2 




INDUCTOR RP.CHA4LO 39UH 5% 


28480 


9100.1627 


A4L5 


9100^47 


4 


13 


INDUCTOR RF-CK-MLD 100NH 10» 


28480 


9100.2247 


MLS4J 








PRINTED CaRCUrr TRACE MOUCTORS 






AAUO 


9100.2247 


4 




INOUCTOR RP-CK-A4LD 100NH 10% 


28480 


9100.2247 


AACtI 


9136.0071 


1 


1 


INDUCTOR Rf^Ch^MLD 62NH 6808% 


28480 


91364)071 


AAL12 








NOT ASSGNED 






AAU3 


9100.2247 


4 




INDUCTOR RPXH.MLD 10QNH 10% 


28480 


9100.2247 


A4L14 








NOT ASSGNED 






MLIS 


9135.0076 


6 


1 


INOUCTOR RPXH JWILO 39NH 6% 


28480 


9135.0076 


A4L1S 


9135-0076 


6 


1 


INOUCTOR RF-CKA4LO 39NH 6% 


28480 


9135.0076 


AAL17 








NOT ASSGNED 






A4L18 








NOT ASSGNED 






ML19 


9136-0068 


6 


5 


INOUCTOR RFXKUMLO 33NH 6.38% 


28480 


9135.0068 


A4U0 


9136.0068 


6 




INOUCTOR RP.CHJy«JD 33NH 6.38% 


28480 


913S.006B 


A4L21 


9135.0076 


6 


1 


INOUCTOR RFXH-MLO 39NH 8% 


28480 


9135.0076 


A4L22 


913S.0073 


3 




INDUCTOR RF.CNJy«^47NH 6696% 


28480 


9135.0073 


ML23 


9140.0158 


6 


37 


INOUCTOR PF-CH-MLD 1UH 10% 


28480 


9140.0158 




9140.0166 


6 




MOUCTOR RF.CHA4LO 1UH 10% 


28480 


9140.0158 


AAL2S 


9100.3514 


0 


4 


MOUCTOR 3QNH 286D4NX4LGJN 


28480 


9100.3514 


AAL26 


9135.0072 


2 


1 


INOUCTOR 56NH 5.893% 26DJWIMX6.6L6.MM 


28480 


9136.0072 


AAU7 


9135.0068 


6 




INOUCTOR RP-CHJULD 33NH 6.38% 


28480 


9135.0060 


AAL28 


9100-3514 


0 




INOUCTOR 30NH .28SD4NX4LG.IN 


28480 


9100.3514 


AAL29 








NOT ASSGNED 






AAL30 


9100.2248 


5 




INDUCTOR RP.CKMLO 120NH 10% 


28480 


9100.2248 


AAL31 


9140.0141 


7 




NDUCTOR Rf.CH.MLO 680NH 10% 


28480 


9140.0141 



AdLS NOT ASSGNED 



TRefer to Section 7 for update infonnation. *Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Referenee 


HP Part 


c 


Oty. 


Designation 


Number 


D 


A4L33 

A4L34 


9100^9 


6 




A4L35 


913S.0068 


6 




A4L36 


910O^M 


0 




A4L37 


910O4S12 


8 


1 


A4L3B 


910CL35U 


0 




A4L36 

A4L40 


91000513 


9 


1 


A4L41 


91000249 


6 




A4L42 


913SO068 


6 




A4L43 

A4L44-L99 


910OO2S9 


8 




A4L100 


91000247 


4 




A4L101 


91000247 


4 




292WV AHO ABOVE 


A4L101 


91000247 


4 




A4L102 


0690100068 


2 


1 


A4L103 

A4L104 


91000247 


4 




A4L1Q6 


91000247 


4 




A4L106 


91000247 


4 




A4L107 


91000247 


4 




A4L108 


91000247 


4 




A4L109 


91000247 


4 




AAL110 


9100-1627 


2 




A4L111 


9135.0074 


4 




A4MP1 


00656-60192 


1 


1 




21904)6X 


7 


2 




2420-0026 


4 


2 




08656-00069 


9 


1 




06656-00074 


2 


1 


A4MP2 


06657.00041 


4 


10 


A4MP3 


0665&00133 


4 


14 


A4Q1 


A402 

A40i 


1854.0632 


6 




A4Q5 


1855.0423 


5 


1 


A406 


1855-0235 


7 


1 


A4Q7 


1853.0007 


7 


1 


A4Q6 


1654.0610 


2 




A4Q9 


1854.0810 


2 




A4O10 


1854.0610 


2 




A40llXnOO 


A4O101 


1854.0632 


6 




A4O102 


1853.0459 


3 




A40103 


1854.0810 


2 




A4Q104 


1854.0632 


6 





Table 6-3. Replaceable Parts 

DMCfiptlon 



MOUCTQR VXHMLO 1S0NH 10% 

NOT ASSCNED 

MOUCrron RFXKJmLD 33NH 6.36% 

MOUCTOQ 30NH .29SOiJNX.4l^^ 
tOJCTOR SONH .2KM0.4LGJN 

■EDUCTOR JPWH^tSrXJNX 44 6^ 

MXCTC3R 79*4 .28604N3C41.GJN 
NOT ASSKaNED 

MOUCTOR ff-CHMLD 150NH 10% 

MUCtOR 1V-94-MLD 33NH 6.36% 

MXJCTOR fV.CKA«J0 1 JUH 10% .10SOX.26L.6 
NOTASS6NED 

inductor RFO4-ML0 100NH 10% 
ff«XJCTORRFXHJMJ3 100NH 10% 



WOUCTOR RF-CHJ14LD 1UH 10% 

INDUCTOR 

inductor RF-CWJwlLO ICONH 10% 

PRN>4TE0 ORCUTT trace INDUCTOR 
inductor RFO4.ML0 100NH 10% 
inductor RFXH-MLO lOONH 10% 
inductor RFXHJWILO IOONH 10% 

inductor RfOUl^LDlOONH 10% 

INDUCTOR RFXH-MLD IOONH 10% 

INDUCTOR RP OU4LO 39UH 5% 
inductor RF04-MLD 47NH 16.17% 

PEEDTHRU assembly (includes C5 and C44) 
WASHER4JK HLa NO. 6 .141 JN40 
NUT.>CX.OeL-CHAM S^.THD .062^THK 
PEEDTHRU BRACKET 
BRACKET PLATE 

TAB-GROUNOMG 

cupsemlrgrnd 

NOTASSCNED 

TRANSSTOR NPN S P^ISOMW rr-40HZ 

NOT ASSKaNED 

NOTASSGNED 

TRANSSTOR MOSFET N04AN E-MOOE T0^37 
TRANSSTOR 4-PET N-CHAN O-MOOE TO-62 S 

TRANSST0RPNP2»432S1 S TO-16 POO60MW 
TRANSSTOR NPN Si PO-C2SMW fTmZOOMHZ 
TRANSSTOR NPN SI PO-62SMW PT-200MHZ 

TRANSSTOR NPN Si PO-62SMW FT.200MHZ 

NOTASSCNED 

TRANSSTOR NPN 9 PO180MW PT-1GH2 
TRANSSTOR PNP 9 PD-625MW FT.200MH2 
TRANSSTOR NPN 9 PD-625MW FT-200MHZ 
TRANSSTOR NPN 9 PO»10OMW PT-4GM2 



Model 8657B 



Mfr. Mir. Part Number 
Cede 



26480 


9100.2246 


28480 


9135.0066 


26480 


9100.3SU 


28480 


9100^12 


28480 


91000514 


26480 


rooosi3 


26480 


91002249 


28480 


91350068 


26480 


910O22S9 


26460 


91002247 


28460 


9100.2247 


0SS24 


1M2 


28480 


0890100068 


28480 


91000247 


28480 


91000247 


28480 


91000247 


26480 


91000247 


26480 


91000247 


29480 


91000247 


29480 


9100.1627 


28480 


91350074 


28480 


08656 60192 


28480 


21900630 


00000 


ORDER BY DESCRIPTION 


28480 


06656-00069 


28480 


06656-00074 


26480 ~ 


0065700041 


28480 


0665600133 



25403 


BPR91 


17856 


VN10KM 


04713 


U310(SEL£CT£O) 


04713 


2N32S1 


28460 


185CO810 


29400 


1BS4O810 


29480 


18540810 



25403 


BPR91 


28400 


18530459 


26400 


18540810 


25403 


BPR91 



^ Refer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Tabu 6-3. Replaceable Parts 



Reference 


HP Part 


c 


Qty. 


Oeeeription 


Mfr. 


Designation 


Number 


0 


Cede 


A4O10S 


1BS3.0S27 


6 


3 


TRANStSTOR PNP 9 PO-SOOMW FT.4GH2 


25403 


A4Q106 


18544)632 


6 




TRANSISTOR HPH 9 P^ISOMW FT.4GHZ 


25403 


A4R1 


0698-7227 


6 


10 


RE9ST0R 4221% .OSW F TC-0^100 


24546 


A4R2 


0698-7189 


9 


2 


RE9STOR 11 198 -QSW F TGiO^lOO 


24546 


A4R3 


0696>7227 


6 




RESSTOR422 1% 4)6W F TC-0*-100 


24546 


MR4 








N0TASSC8O 




A4RS 


0698-7199 


1 




RE9STOR 2ar 1% .05WF TC-0^100 


24546 


A4R6* 


0698.7218 


5 


4 


RE9STOR 178 1% .05W F TC-0*-100 


24546 


AART* 


0698.7200 


5 


2 


RC9STOR 31.6 1% .06W F TC-O*.1O0 


24546 


A4R8 


0698-3442 


9 


2 


RE9STOR237 1% .12SWF TC-0*-100 


24546 


A4R9 


0698.72S2 


7 


4 


RE9STOR 4.64K 1% .05W F 7C-0«^100 


24546 


A4R10* 


0698-7218 


5 




RE9STOR 178 1% .OSW F TC-0^100 


24546 


A4R11 


0696-3440 


7 




RE9STOR 196 1% 125W F TC*0^100 


24546 


A4R12 


0698-3440 


7 




RE9STOR 196 1% .125W F TC-^100 


24546 


A4R13 


0757.0442 


9 




RE9STOR 10K 1% .125W F TC.O--100 


24546 


A4R14 


0757-0442 


9 




RESISTOR 10K 1% .125W F TC-0»-100 


24546 


A4R15 


0698-3442 


9 




RESISTOR 237 1% .125W F TC-^100 


24546 


A4R16 


0698-7220 


9 




RESSTOR 215 1% .05W F TC«0^100 


24546 


A4R17 








NOT ASSIGNED 




A4R16 








NOT ASSIGNED 




A4R19 


0698-7205 


0 




RESISTOR 51.1 1% .05W F TCi>0».100 


24546 


A4R20 


0696-72S3 


8 


4 


RE9STOR 5.1 IK 1% .05W F TC-0*-100 


24546 


A4R21 


0698-7236 


7 




RESSTOR IK 1% .OSW F TC«0»-100 


24546 


A4R22 


0698-3436 


3 




RE9STOR 147 1% .12SW F TC-0^100 


24546 


A4R23 


0698-7205 


0 




RESISTOR 51.1 1% .05W F TC-0*-100 


24546 


A4R24 


0696-7205 


0 




RESISTOR 51.1 1% .OSW F TC*0*-100 


24546 


A4R2S 


0757-0346 


2 




RE9STOR 10 1% .125W FTC-O*-100 


28480 


A4R26 


0696-3440 


7 




RESISTOR 196 1% .12SW F TC«0«^100 


24546 


A4R27 


0698-0064 


9 




RESISTOR 2.15K 1% .12SW F TC»O*.l00 


24546 


A4R26 


0757-0394 


0 




RESISTOR 51.1 1% .12SW F TC-0*-100 


24546 


A4R29 


0698-3447 


4 


14 


RESISTOR 422 1% .125W F TC-0*.100 


24546 


A4R30 


0757-0421 


4 




RESSTOR 825 1% .125W F TC-0«.100 


24546 


A4R31 








NOTASSCNED 




A4R32 


0757-0421 


4 




RESSTOR 825 1% .12SW F TC«0^100 


24546 


A4R33 


0757-0260 


3 




RE9STOR IK 198 .125W F TC-0*.100 


24546 


A4R34 


0757-0396 


4 




RESISTOR 75 1% .12SW F T0>0^100 


24546 


A4R3S 


07574)398 


4 




RESSTOR 75 1% .12SW F TC-0*-100 


24S46 


A4R36 


0757-0396 


4 




RESSTOR 75 1% .125W F TC^IOO 


24546 


A4R27 


0698-7227 


6 




RESISTOR 422 198 .OSW F TC*0«-100 


24546 


A4R38 


0696-7189 


9 




RESISTOR 1 1 198 .05W F TO^tOO 


24546 


A4R39 


0696-7227 


6 




RE9STOR 422 198 .05W F TC*O^100 


24546 


A4R40 


0696-3447 


4 




RE9STOR 422 198 125W F TC»0^1X 


24546 


A4R41 


0698.3447 


4 




RE9STOR422 198 .I25w F TC«0».tX 


24546 


A4R42 


0698-3447 


4 




RE9STOR422 198 .12SW F TC-0»-1X 


24546 


A4R43 


0698-3447 


_4 




RESISTOR 422 198 .12Sw F TC-^100 


24546 




0698-3447 


4 




RESISTOR 422 1% .12SW F TC*O^100 


24546 


A4R45 


0696-3447 


4 




RE9STOR 422 198 .125W F TC-0*-100 


24546 



Mfr. Part Number 



BR» 

BTR91 

CTi.l/8-TO-i22R-P 

Cr3-1/8-TO-11Ra^ 

Cr3-1/8-T0O22R-F 

CTa.1/8-TO-28R7Jf 

CTa.1/B-T0.178R-F 

CTil/8-TOJlRS^ 

CT4-1/8-T0.237R-F 

CT3-1/8-T0-i64UF 

CT3-1/a.TO.l78R^ 

CT4-1/8-Tai96R-F 

CTl.1/6.TO-196a^ 

CT4-1/8-T0.1002-F 

CT4-VB-T0.1002-F 

CT4-i;8-TW37R-F 

CT3-l/8-Ta2T5S.F 



CT3-1/8-TaSlRl.F 
CT3-l/a.TWl n-F 

CT3.1/8-T0-1001-F 

CT4-4/8-T0-U7R^ 

CT3-1/B-TaSim-F 

CT3-1/8-TO-51R1-F 

07S7.0M 

CT4.1/8.T0.196R^ 

CX4-1/8.T«151-F 

CTA-1/8-TM1R1^ 

CT4-1/S>T0422R-F 

CT4-1/B-TO-82SR.F 



CT4.1/8-TO.e2SR-F 

CT4.1/B-TO-1001-F 

CT4-1/S.T0.75RO.F 

CT4-1/B-T0^75Ra^ 

CT4-1/8-T0.75R0-F 

CT3.1/8.T&422R-F 

CT3-l/8-TCV11Ra^ 

CT3.l/fl-T&-i22R-F 

CT4.1/8.T0U22R.F 

CT4-1/8.T0-i22R-F 

CTX-l/$-T0-*22R-F 

CT4-l/8-T0-i22R-F 

CT4.1/8-T0U22R-^ 

CT4.1/8.T0U22R.F 



’Refer to Section 7 for update infonnation. 



•Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Refarenee 
lion 



Table 6^3. Replaceable Pans 



HP Part 
Number 


c 

D 


Qty. 


Description 


Mfr. 

Cede 


Mfr. Part Number 


0696^7 


4 




RESISTOR 422 1% .12SW F TC-0«-100 


24546 


CT4-1/8.Ta422R-F 


0C98-3U7 


4 




RESffiTOR 422 1% .12SW F TC-0«.100 


24546 


CT4-1/8-T0-422R-F 


0696-3447 


4 




RESISTOR 422 1% .12SW F TC-Oa-100 


24546 


CT4-1/8.T0.422R-F 


0696-3447 


4 




RESISTOR 422 1% .129¥ F TC>0<-100 


24546 


CT4.1/8-T0-422R-F 


16104260 


8 




NETVVORKJCS lOiSP 10L0KOHMX9 


91637 


CSC1 0AO1-1 03G/MSP1 0A01 - 


0696-0065 


0 




RESSTOR 261K 1% .12SW F TC-0*-100 


24546 


CT4.1/8-rai2611-F 


07S7-0260 


3 




RESISTOR IK 1% A29H F TC-0»-100 


24546 


CT4-1/9-TO-1001.F 


07574U42 


9 




RESSTOR 10K 1% -12SW F TC-0*-100 


24546 


CT4.1/8-T0-10C2-F 


0757.0260 


3 




RESSTOR IK 1% .125W F TC-0^100 


24546 


CT4-1/8-T0-1001-F 


0757-0290 


3 




RESISTOR IK 1% .12SW F TC«0».10e 


24546 


CT4-1/B-T0.1001-F 


0757-0442 


9 




RESSTOR 10K 1% .12SW F TC«0^100 


24546 


CT4.1/6-T0-10G2-F 


0757-0260 


3 




RESSTOR IK 1% .12SW F TC-0^100 


245a 


CT4-1/e-TO-1001-F 


0698-3157 


3 




RESSTOR 19.6K 1% .12SW F TC«0^1X 


24546 


CT4-1/8-TO-1962-F 


0757-0416 


7 




RESSTOR 51 1 1% .125W F TC-O^IX 


245a 


CT4.1/8-T0-511R-F 


0757-0465 


6 




RESISTOR 100K 1% .12SW F TC-0*-1« 


245a 


CT4.1/S-TO-1003-F 


ntno 1452 


1 


3 


RESSTOR 147K 1% .125W F TC-0*-1« 


24Sa 


CT-4-1/8.T0-1473-F 


0757-0416 


7 




RESSTOR 51 1 1% .12SW F TC-0^1X 


24sa 


CT4-1/9-T0-511R-F 


0757.0416 


7 




RESISTOR 5i 1 1% .125W F TC-0^1« 


24546 


CT4-1/8-T0-511R-F 


0757-0416 


7 




RESSTOR 511 1% .12SW F TC-0^1X 


24546 


CT4-1/8-T0.511R-F 


0757-0442 


9 




RESISTOR 10K 1% .125W F TC-O^tX 


24546 


CT4-1/8-TO-1002-F 


0757-0260 


3 




RESISTOR IK 1% .125W F TC-0*-1X 


24546 


CT4-1/8-T0-1001-F 


0757-0199 


3 




RESISTOR 21 .5K .125W F TC-0^1X 


24546 


CT4-1/8.T0-2152-F 




8 




RESSTOR 1.96K 1% .125W F TC-O-IX 


24546 


CT4-1/6-TO-1961-F 


0757.0442 


9 




RESISTOR 10K l% .125W F TC-C^1X 


24546 


CT4-1/8-T0.1002-F 


0757-0405 


4 




RESISTOR 162 1% 12Sw F TC*0-.iX 


24546 


CT4-1/8-T0-162R-F 


0757-0442 


9 




RESSTOR 10K 1% .125W F TC-0*-1M 


24546 


CT4^1/8-TO-1002-F 


069^3441 


8 




RESSTOR 215 1% .12SW F TC-0*-1X 
NOT ASSIGNED 


245a 


CT4-1/8.T0-215R.F 


0757-0123 


3 


1 


RESISTOR 34.6K 1% .125W F TC-0*-1M 


26460 


0757-0123 


0757.0463 


4 




RESISTOR 625K 1% .12514^ F TCi^lM 


24546 


CT4-1/S-T0-6252-F 


0757-0436 


3 




RESISTOR 5.11K 1% AZSH F TC-0^1» 
NOTASSSNED 


24546 


CT4-1/8-T0-5111-F 


0696-3157 


3 




RESSTOR 19.6K 1% .12SW F TC-0-1X 


245a 


CT4-1/8-T0-1962-F 


0698-3156 


2 




RESSTOR 14.7K 1% .12SW F TC-0^1« 


245a 


CT4-1/8-T0-1472-F 


0698-3260 


9 


1 


RESSTOR 464K 1% .125W F TC-0«-1X 


26460 


0698.3260 


0757.0462 


3 




RESSTOR 75K 1% .125W F TC«0*-1X 


245a 


CT4-1/8-T0-75C2-F 


0699-0069 


2 


1 


RESSTOR 2.1SM 1% .12SW F TC-0*-1X 


26490 




0698-0063 


8 




RESSTOR 1 J6K 1% .12514^ F TC-0*-l« 


245a 


CT4-1/6-TO-1961-F 


0698-3430 


5 




RESSTOR 213 1% ,12SW F TC-0^1X 


03986 


PMES5-1/9-T0-21RS.F 


0698-7252 


7 




RESSTOR 4.64K 1% .OSW F TC-Oa-1X 


24Sa 


CT3-1/6-T<M841-F 


0696-7205 


0 




RESISTOR 51.1 1% .OSW F TC«0*-1« 


24sa 


CT3-1/6-TO-51R1-F 


0757-0290 


3 




RESSTOR IK 1% .125W F TCi4>e-1X 


245a 


CT4-1/6-T0-1001.F 


0757-0442 


9 




RESSTOR 10K 1% .12SW F TC-0^1X 


245a 


CT4-1/8.T0-1002-F 


0686-3441 


8 




RESSTOR 215 1% .12SW F TC-0^1 W 


245a 


CT4-1/8-Ta21SR-F 



NOTASSXSNED 



’Refer ro Section 7 for update information. 
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Model 8657B 



Replaceable Parts 



Table 6-3. Replaceable Parts 





HP Part 


c 


Oty. 


Description 


Mfr. 


Mfr. Part Number 


Designation 


Number 


0 


Code 




A4P100 


0757.^1 


0 




RESSTOR 100 1% .12SW F TCiiO*-100 


24546 


CT4.1/8.TO.101-F 


A4A101 


0757.0442 


9 




RESISTOR 10K 1% .12SW F TC«0«.100 


24546 


CT4-1^T0-10C2-F 


AAR102 


0698M7 


4 




RESSTOR 422 1% .12SW F TC-0^100 


24546 


CT4.1/8.T0.422R.F 


A4R103 




7 




RESSTOR 464 1% .12SW F TC^IOO 


24546 


CT4.1/8.T0U64a^ 


AARtOi 




8 




RESSTOR 1.96K 1% .12SW F T0-0«-100 


24546 


CT4.1/8.TO-19$1-^ 


A4R10S 








NOTASSGNED 






AAR106 


0757.041$ 


7 




RESSTOR 511 1%.12SWFTCii0^100 


24546 


CT4-1/8.T0-511R.F 


MR107 


0G98.7236 


7 




RESSTOR IK 1% .05W F TC-0^100 


24546 


CT3-1/8-T0-1001.F 


AARlOe 


0$9a.72S3 


6 


4 


RESSTOR 5.1 IK 1% .OSW F TC^IOO 


2454$ 


CT3-1/8.T0-5111-P 


A4R109 


0S9O.3438 


3 




RESSTOR 147 1% .125W F TC-0».100 


24546 


CT4.1/8-TO-147R.F 


A4RnO 


0$9B4438 


3 




RESSTOR 147 1% .12SW F TM^IOO 


24546 


CT4.1/B-TO.urR-F 


AARIH 


0698.7205 


0 




RESSTOR 51.1 t% .05W F T00*.100 


24546 


CT3-1/8-TO-51R1.F 


AARUa 


0698.7206 


0 




RESSTOR 51.1 1% .06W F TC«0^100 


24546 


CT3-1/8-TO-51R1.P 


AAR113 


0698-7206 


0 




RESSTOR 51.1 1% .05W F TC*0«.100 


24546 


CT3.178-Ta-51R1-F 


AAR1 14 








NOTASSGNED 






A4R1 15 


0698.72S2 


7 




RESSTOR 4.64K 1% .OSW F TC-0*-100 


24546 


CT3-1/8-T0-4641.F 


A4R116 


0698-7227 


6 


10 


RESSTOR 422 1% .OSW F TC-0^100 


24546 


CT3-1/8.TO-422R^ 


A4R117 


0698-3438 


3 




RESSTOR 147 1% .12SW F TC«0^100 


24546 


CT4-1/8.TO-147R-F 


A4R118 


0698-3438 


3 




RESSTOR 147 1% .12SW F TC-(W.100 


24546 


CT4-1/8.TO-147R-P 


A4R119 


0698.7218 


5 




RESSTOR 1 78 1% .OSW F TC*0^100 


24546 


CT3-1/8-TO-178R.F 


A4R120 


0688.7200 


5 




RESSTOR 31.6 1% .OSW F TC-0*.100 


24546 


CT3.1/8-TO-31R6-F 


A4R121 


0698-7218 


5 




RESSTOR 178 1% .OSW F TC-0*.100 


24546 


CT3-1/8-T0.178R-F 


A4R122 


0698.7199 


1 




RESSTOR 28.7 1% .OSW F TC-^100 


24546 


CT3-1/8-TCX28R7-F 


A4R123 


0698.723$ 


7 




RESISTOR IK 1% .OSW F TOi-O^-lOO 


2454$ 


CT3-1/8-T0.1001-F 


A4R124 


0698.7253 


8 




RESSTOR 5.1 IK 1% .OSW F TC-0«.100 


24546 


Cr3-1/8-T0-5l11-F 


A4R12S 


0757.0280 


3 




RESSTOR IK 1% .125W F TOO*.1W 


24546 


CT4-1/8-T0-10O1-F 


A4R126 


0698.7212 


9 




RESSTOR 100 1% .OSW F TC«O*-100 


24546 


CT3-1/8-TO-100R-F 


A4T1 


11$$1-$00e7 


7 


1 


XFMR TORO 6.0TRN 


29480 


11661-60087 


A4TP1 


1251.155$ 


7 


18 


. OONNECTOR-SGL OONT SCT .01 B-tN-BSC-SZ 


28480 


1251-1556 


A4TP2 


1251-1556 


7 




OONNECTOR-SGL CONT SKT .OIB-JN-BSC-SZ 


28480 


1251-1556 


A4TP3 


1261-1556 


7 




OONNECTOR-SGL CONT SKT .OI&JN-BSC-SZ 


28480 


1251.1556 


A47R4 


1251-1556 


7 




OONNECTOR-SGL CONT SKT .018JN-8SO.SZ 


28480 


1251-1556 


A4TPS 


1251-1556 


7 




OONNECTOR-SGL CONT SKT .018-IN-8SO-SZ 


28480 


1251-1556 


A4TP6 


1251-1556 


7 




CONNECTOR-SGL OONT SKT .018-IN.^SC.SZ 


28480 


1251-1556 


A4TP7 


1251-1556 


7 




CONNECTOR-SOL CONT SKT .018-lN-BSC-SZ 


28480 


1251-1556 


A4TP9 


1251.1556 


7 




OONNECTOR-SGL CONT SKT .OIB-lN-aSC-SZ 


28480 


1251-1556 


A4TP9 


1251-1556 


7 




CONNECTOR-SGL CONT SKT .018.mu8SC.SZ 


28480 


1251-1556 


A4TP10 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14 MM BSC SZ SO 


28480 


1251-0600 


A4TP11 


1251.0600 


0 




CONNECTOR-SGL CONT PIN 1.14J>4M-BSC-SZ SO 


28480 


1251-0600 


A4TP12 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 


28480 


1251-0600 


A4TP13-TP99 








NOTASSGNED 






A4TP100 


1251.1556 


7 




CONNECTOR-SGL CONT SCT .018JN-BSC-SZ 


28480 


1251.1556 


A4TR101 


1251-1556 


7 




OONNECTOR-SGL CONT SKT .OIS-iN-BSC-SZ 


29480 


1251.1556 


A4U1 


0965.0146 


0 


1 


U-WAVE MIXER 1 GHZ MAX 


28480 


0955-0146 


A4U2 


1826-1612 


5 


2 


C RF/IF AMPL IF4XUSTOM PKG 


24539 


MSA-0385 


A4U3 


1826.0982 


0 


1 


COP AMP LOW.NCXSE B-OIP-C PKG 


28480 


18264)902 




1828-1049 


2 


1 


C OP AMP PRCN B-OIP-C PKG 


06665 


OP4t7CZ 


/V4U5 


1820^90 


3 


1 


C DRVR 4610A P8 


29480 


1820-5490 



'Refer to Section 7 for update information. 'Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Tabk 6~3. Replaceable Parts 



Designation 


HP Part 
Number 


oo 


Qty. 


Description 


Mfr- 

Code 


Mir. Part Number 


A4U6 


ICO- 1422 


3 


2 


C MV m LS M0N05T8L RETI86 


01296 


SN74LS122N 


A4U7 


1826-0138 


8 


3 


C COMPARATOR GP QUAD t4-0iP-P PKG 


01296 


LM339N 


Aiua 


1820-1212 


9 


1 


C FF rn. LS J-K N6G-EDGE-TRKS 


01296 


SN74LS112AN 


A4VR1 


19G2-0SA9 


1 


3 


OCOe-ZNR 4.3V 5% 00-35 P0-4W TC-^.017% 


28480 


19024849 


A4VR2.VR101 








NOTAS96NEO 






A4VRI02 


1802-OSi9 


1 




OIQOE.ZNR 4.3V S% 0045 PO-4W TC-#.017% 


28480 


19024949 


A4W1 


1251-8557 


2 




CONN-POST TVP6 .lOO-PPi-SPOG 2-OONT 


28480 


1251-8557 




1258-0209 


9 




JUMPER-REMOVABLE 2 POSrnON; 400 M 


28480 


12584209 


A4W2 


12510670 


2 




CONNKTOR 3.PIN M POST TYPE 


28480 


1251-4670 




1258-0209 


9 




JUMPERJtEMOVABLE 2 POSmON; 400 M 


28480 


12584209 


A4W3 


1251-8557 


2 




CONN-POST TYPE .100-PIN4POG 2-CONT 


28480 


1251.8557 




1258-0209 


9 




JUMPER.REMOVA8LE 2 POSmON; 400 M 


28480 


12584209 


A4W4 


1251-8557 


2 




CONN-POST TYPE .100-PW-SPCG 2-CONT 


28480 


1251-8557 




1258-0209 


9 




JUMPER-REMOVABUE 2 POSmON; 400 M 


28480 


12584209 




1251-5585 


2 




POUU8ZMG KEY-POST COnM 


28480 


12514595 


A4W5 


8159-0006 


0 




RESISTOR-ZERO OHMS 22AWG LEAD OU 


28460 


8159-0005 


A4W6 


8159-0005 


0 




RESISTCR-ZERO OHMS 22AWG LEAD OlA 


28480 


8159-0005 


A4W7 


8159-0005 


0 




RESSTOR-ZERO OHMS 22AWG LEAD OU 


28480 


8159-0006 


292tU AND above 

A4W8 


8159-0005 




0 


RESISTOR -0 OHMS 22AWG LEAD OU 


02499 


Y20 



A5 NOT ASSIGNED 



^Refer to Section 7 for update information. 
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Model 8657B 



Replaceable Parts 



Table 6-S. Replatxable Parts 



Reference 


HP Part 


C 


Oty. 


Description 


Mfr. 


Designation 


Number 


D 






Code 


A6 












A6 


00657.60121 


7 


1 


OUTPUT BOARD 


28480 


miUAtiD above 












A6 


06657.60140 


4 


1 


OUTPUT BOARD 


2S4X 


msu and above 












A6 


00657.60159 


7 


1 


OUTPUT BOARD 


294X 


A6C101 


01604040 


6 


10 


CAP-PXD 1000PF 100 V 


09969 


A6C102 


01604040 


6 




CAP-FXO 1000PF 100 V 


09969 


A6C103 


01604369 


6 


10 


CAP-FXD 100PF200V 


09969 


A6C104 


01604389 


6 




CAP-PXO 100PP200V 


09969 


A6C105 


01604040 


6 




CAP-FXO 1000PF 100 V 


09969 


A6C106 


01604040 


6 




CAP-FXO 1000PF 100 V 


09969 


n05U AfiD ABOVE 












A6C107 


0160.0575 






CAP-FXO 0.047UF 50 V 


284X 


A6C108 


01604040 


6 




CAP-FXO 1000PF 100 V 


09969 


A6C109 


0160.0575 






CAP-FXO a047UF 50 V 


284X 


A6C110 


01604040 


6 




CAP-FXO 1000PF 100 V 


09969 


A6C111 


01604040 


6 




CAP-FXO 1000PF 100 V 


09969 


A6C112 


01604389 


6 




CAP-FXO 100PF 200 V 


09969 


A6C113 


01604389 


6 




CAP-FXO 100PF200V 


09969 


A6C1U 


01604040 


6 




CAP-FXO 1000PF 100 V 


09969 


A6C115 


01604760 


5 


1 


CAP-FXO 470PF 100 V 


09969 


A6C116 


0160-3879 


7 


30 


CAP-FXO aOlUF 100 V 


09969 


AGC117 


01604040 


6 




CAP-FXO 1000PF 100 V 


09969 


AGClie 


0160-3879 


7 




CAP-FXO 0.01UF 100 V 


09969 


A6C119 


01604389 


6 




CAP-FXO 100PF200V 


09969 


A6C120 


01604389 


6 




CAP-FXO 100PF 200 V 


09969 


A6C121 


01604040 


6 




CAP-FXO lOOOPf 100 V 


09969 


A6C123 


0160-3879 


7 




CAP-FXO 0.01 UF 100 V 


09969 


AGC124 


0160-0576 


5 


24 


CAP-FXD 0.1UF 50 V 


09969 


A6C12S 


01604)576 


5 




CAP-FXO 0.1UF SO V 


09969 


A6C126 


0160-0576 


5 




CAP-FXO 0.1UF 50 V 


09969 


A8C127 


0160-0576 


5 . 




CAP-FXO 0.1UF 50 V 


09969 


AeC12a-Cl29 








NOT AS9GNED 




3105U AND ABOVE 












A6C128 








NOT ASSCNEO 




A6C129 


01604040 


6 




CAP-FXO 1000PF 100 V 


X969 


A6C130 


0100-2667 


1 


1 


CAP-FXO 150UF 20 V TA 


56209 


A6C131 


0160-3879 


7 




CAP-FXO aOlUF IX V 


09969 


A6C132 


0160-3879 


7 




CAP-FXO OJMUF IX V 


09969 


A6C133 


0160-3879 


7 




CAP-FXO &01UF IX V 


09969 


A6C134 


0160-3879 


7 




CAP-FXO OinUF IX V 


09969 


AGC13S 


0160-3879 


7 




CAP-FXO 0.01UF IX V 


09969 


A9C136 


0160-3879 


7 




CAP-FXO O01UF IX V 


09969 


ASCI 37 


01604382 


9 


3 


CAP-FXO OF 2XV 


09969 



•Refer to Section 7 for update information. 



•Factory Selected Component (Refer to 



Mfr. Part Number 



00657^121 



06657^140 



06657^155 

RPE1 21 0SCX102J1 OOV 

RPE121-1 OSC06102J100V 
PPE121 -1 05C0G1 01J200V 
RPei2l-105C0610U200V 
RPE121.1 05C0G1 Q2J1 OOV 
PPE121.10SCOG1Q2J100V 



0160^75 

BPE121.1 05COG102J 1 0OV 
0160-OS7S 

aPEl21-1 0 SC 0 G 102 J 1 oov 
RPE1 21 -1 05C0G1 02J 1 OOV 
RPE121-1 OSCOG1 01 J200V 
APE121.1 05C0G10U20OV 
RPE1 21 . 1 05COG1Q2J100V 

RP£ 121 .1 05C0G471J1 OOV 
PP£1 21 .1 05X7R1 03M100V 
RPE121.1 05C0G1 02J100V 
RPE121.10SX7R103M100V 
RPE1 21.1 OSCX 101 J200V 

PPE121.105COG101J200V 
RPE121.1 OSC06102J1 OOV 
RPE121.10SX7R103M100V 
RPE121.1 0SX7R1 04M50V 
RPE121 .1 05X7R1 04M50V 

RPE121.1 0SX7R1 04MSOV 
RPE121-1 OSXTRlOiMSOV 



aP£l21 .1 0SC0G1 02J100V 

1S20157X9020S2 
RPE121.1 OSX7R103M 1 0OV 
RPE121 -1 05X7R103M1 OOV 

RPE121.10SX7R103M100V 
RPei21.l05X7R103M100V 
RPE121.10SX7R103M100V 
RPE}21.105X7P103M100V 
RPEI 21.1 05COG3R3C200V 



Section 5). 



rev.20MAR9I 
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Replaceable Parts 



Model 8657B 



Table 6~3. Replaceable Parts 



R8ler«nce 


HP Part 


c 


Oty. 


Description 


Designation 

A6C13B 


Number 

0180-4382 


D 

9 


CAP-rXD OF 200 V 


A6C140 


0180-3879 


7 




CAP-FXO OiOlUF 100 V 


A6C141 


0180-3679 


7 




CAP-FXO 0.01UF 100 V 


A6C142 


01603679 


7 




CAP-FX0 0.01UF100 V 


A6C143 


0180-3879 


7 




CAP-FXO aOlUF 100 V 


A6C144 


0180-4040 


6 




CAP^FXO 1000PF 100 V 


A6C145 


0180-3874 


2 


2 


CAP-TO0F20OV 


A6C146 


0160-3874 


2 




CAP-FXD0F20O V 


A6C147 


01603873 


1 


2 


CAP«rXO0F20O V 


A6C148 


01603618 


4 


1 


CAP-FXO OF 200 V 


292SU ASD ABOrS 

A4C148 

A6C201 


0160-6216 


2 


9 


N0TAS96NED 
CAP-FXO 1000PF 50 V 


A6C202 


0160.8216 


2 




CAP-FXO 1000PF 50 V 


A6C204 


01603216 


2 




CAP-FXO 1000PF 50 V 


A8C206 


0160.3879 


7 




CAP-FXO aOlUF 100 V 


A6C207 


0160-594S 


2 


4 


CAP-FXO 0.01UF 50 V 


A6C208 


0160-3879 


7 




CAP-FXO aOlUP 100 V 


A6C209 


01603879 


7 




CAP-FXO aOlUF 100 V 


A6C210 


01603216 


2 




CAP-FXO 1000PF 50 V 


A6C211 


01603945 


2 




CAP-FXO aOlUF 50 V 


A6C214 


0160-8216 


2 




CAP-FXO 1000PP 50 V 


A6C215 


01603879 


7 




CAP-FXO aoiuFioo V 


A6C216 


01606216 


2 




CAP-FXO 1000PF 50 V 


A6C217 


01603945 


2 




CAP-FXO aOlUF 50 V 


A6C219 


01603879 


7 




CAP-FXO aOlUF 100 V 


A6C220 


01606216 


2 




CAP-FXO 1000PF 50 V 


A6C221 


0160-5961 


2 


1 


CAP-FX022PF50 V 


A6C222 


0160-3875 


3 


1 


CAP-FXO 22PF 200 V 


A6C223 


0160-0676 


5 




CAP-FXO 0.1UF 50 V 


A6C224 


0160-0676 


5 




CAP-FXO 0.1UF 50 V 


A6C22S 


01604741 


4 


16 


CAP-FXO 032UF 50 V 


A6C226 


0160-0676 


5 




CAP-FXO OlIUF 50 V 


A6C227 


01604741 


4 




CAP-FXO 032UF 50 V 


A6C228 


0160-4824 


4 


1 


CAP-FXO 680PF 100 V 


A6C230 


01900116 


1 


3 


CAP-FXO a8UF3SVTA 


A6C231 


0180-0116 


1 




CAP-FXO 6JUF 35 VTA 


A6C233 


0180-3879 


7 




CAP-FXO 0.01UF 100 V 


A6C234 


01804389 


6 




CAP-FXO 100PF 200 V 


A6C23S 


01600676 


5 




CAP-FXO aiUF 50 V 


A6C240 


01606216 


2 




CAP-FXO tOOOPF 50 V 


A6C241 


01606216 


2 




CAP-FXO 1000PF 50 V 


A6C242 


0160-3879 


7 




CAP-FXO 031UF 100 V 


A6C243 


01603879 


7 




CAP-FXO 0.01UF 1M V 


A6Ca44 


01606845 


2 




CAP-FXO 0.01UF 50 V 


A6C301 


01604389 


6 




CAP-FXO tOOPF200 V 


A6C302 


01604484 


4 


2 


CAP-FXO 39PF 200 V 


A6C303 


01604741 


4 




CAP-FXO 032UF 50 V 


A6C304 


01604383 


0 


1 


CAP-FXO OF 200 V 


A6C305 


01604767 


4 


1 


CAP-FXO 20PF 200 V 


A6C306 


01604494 


4 




CAP-FX0 38PF 200 V 


JiOSUA/fD ABOVE 


A6C305 


01604524 




2 


CAP-FXO 24PF 200 V 


A6C306 


01604624 




2 


CAP-FXO 24PF 200 V 



Mir. Part Number 

Code 



09969 RPE121.106C0G3R3C200V 

09969 PPE121.10SX7R103M100V 

09969 RPE121-1QSX7R103M100V 

09969 RPE121.106X7R103M100V 

09969 RPEl21.ia6X7R103M100V 

09969 WC121.1Q60Q6102J100V 

09969 nPE121-106C0610Q0200V 

09969 RnEl21.l06C06l000200\^ 

09969 PPE121.1O6C0G4R7D200V 

09969 RPE121-1OSC0 G3 R9 C2 00V 



0A222 OC1210C0G1O2J100LR 

04222 OC1210COG102J100LR 

04222 OC1210COG102J100U) 

09969 RPE121-10SX7R103M100V 

04222 CCOe06X7Rl03K060Ut 

09969 RPEl2%l06X7m03M100V 

09969 RPE121-106X7R103M100V 

04222 CC1210COG1G2J100LR 

04222 GC060SX7R103K050LP 

04222 OC1210C06102J100LR 

09969 RPEl21-106X7Rt03M100V 

04222 OCl2tOCOGl02J10QLft 

04222 CCOOOSXTaiOaKOSOLR 

09969 RPE121-106X7R103M100V 

0422? OCI210COG102J100LR 

04222 CC0606COG220J100LR 

09969 RPE121-106COG220J200V 

09969 RPE121.106X7R104MS0V 

09969 RPE121-106X7R104M50V 

06383 FK22X7R1H224K.T 

09969 RFEt21*l06X7Rl04MS0V 

06383 RC22X7R1H224IC.7 

09968 RPA1000G881J100V 

56289 1S0O686X9O3SB2 

09969 RPE121-t06X7Rl03M100V 

09969 RPE121>10SCOC101J200V 

09969 RPE121>1Q5X7R10«MS0V 

04222 CC1210C0G1O2J100LR 

04222 OCl210C0G10eJ100LR 

09969 RPE121-106X7R103M100V 

09969 8PE121-106X7R103M100V 

04222 CC0906X7R103KQSOLP 

09969 RPE12U10SCOG101J200V 

09969 RP£121>106CaG39aJ200V 

06383 FK22X7P1H224IC.T 

09969 RPC121.t06C0G6R8O200V 

09969 RPE121-106COG20QJ200V 

09968 RPE121>106C0G390J20(V 



29480 0160US24 

29480 0160-4524 



^ Refer to Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table d-i. Replaceable Pans 



Refemice 

Designation 


HP Part 
Number 


DO 


Oiy. 


Description 


Mfr. 

Cede 


Mfr. Part Number 


AeC307 


0160^76 


6 




CAP-FXO aiUP 50 V 


09969 


RPE121-1 05X7P104MS0V 


AGC306 


01604741 


4 




CAP-FXD 022UF 50 V 


06383 


FK22X7P1H224K.T 


AGC309 


01604741 


4 




CAP-FXD (L22UF 50 V 


06383 


PK22X7R1K224K.T 


AGC310 


01604741 


4 




CAP-nO 022UF 50 V 


06383 


PK2ZX7R1H224IC.T 


A6C311 


01600S76 


5 




CAP-FXO 0.1UF50V 


09969 


PPE121.1 06X7R104MSOV 


A6C312 


01603679 


7 




CAP-FXD 0.01UP 100 V 


099SS 


PPE121.106X7R103M100V 


AGC314 


01604741 


4 




CAP*PX0 Q22UP SO V 




FK22X7P1H224IC.T 


A6C315 


01604741 


4 




CAP-PX0 032UP50V 




PK22X7R1H224IC.T 


A6C317 


0160^76 


5 




CAP-FXD 0.1UP 50 V 


09969 


PPE121 -1 06X7R1 04M50V 


3J05U AND AMOVE 


A6CS18 


01604491 




2 


CAP-FX0 83PF200V 


28480 


01604491 


A6C319 


01604491 




2 


CAP-FXD aJPf 200V 


28480 


01604491 


A6C320 


0160-0576 


5 




CAP-nCD 01UP 50 V 


09969 


PPE1 21 -1 05X7P1 04M50V 


A6C321 


0160-0576 


5 




CAP-PXO 0.1UF 50 V 


09969 


PPE121 -1 05X7P1 04M50V 


AeC322 

2922U AND ABOVE 
AGC322 


0160-0576 


5 




CAP-FXO OIUF 50 V 
NOT ASSIGNED 


09969 


RPEl 21 .1 05X7P1 OtM50V 


3105U and ABOVE 


A6C322 


0160-0576 


5 




CAP-FXO 0.1UP 50 V 


09969 


PPE1 21 .1 05X7R1 04M50V 


AGC323 


01604382 


9 




CAP-PXO OP 200 V 


09969 


RPE121.1 0SC0G3R3C200V 


AGC324 


0160-0576 


5 




CAP-nco aiuF 50 v 


09969 


RPE121 .1 05X7R1 04M50V 


AGC32S 


0160.3873 


1 




CAP-PXO OP 200 V 


09969 


PPE121 - 1 0SC0G4R7D200V 


AGC326 


01604521 


e 


1 


CAP-rxO 12PP 200 V 


09969 


PPE121.10SC0G12QJ200V 


AGC328 


0160-0576 


5 




CAP-FXO aiUP so V 


09969 


PPEI 21.105X7R1 04M50V 


A6C329 


0160^6 


5 




CAP-FXO aiUF 50 V 


09969 


RPE121-10SX7P1 04M50V 


A6C330 


01604741 


4 




CAP-PXO 032UF 50 V 


06383 


PK22X7R1H224X-T 


A6C331 


0160-0576 


5 




CAP-PXO 0.1UP 50 V 


09969 


PPE121.106X7R1 04MS0V 


A6C332 


01604741 


4 




CAP-FXO 0.22UF so V 


06383 


PK22X7R1H224X.T 


A6C333 


01604741 


4 




CAP-FXO 022UF 50 V 


06383 


PK22X7R1H224K-T 


A6C334 


01604389 


6 




CAP-FXO 100PP200V 


09969 


RPE121.1 05C061 0U200V 


A6C336 


0160-0676 


5 




CAP-FXO Q.1UP 50 V 


09969 


PPE121.1 06X7R1 04MS0V 


A8C337 


01604741 


4 




CAP-FXO 032UP 50 V 


06383 


FK22X7R1H224K.T 


A6C338 


01604741 


4 




CAP-FXO 032UP 50 V 




PK22X7R1H224K-T 


A6C339 


01600576 


5 




CAP-FXO aiUF 50 V 


09969 


PPE121.105X7R1 04M50V 


3/OSU AND ABOVE 


AGC3«0 


01604741 


4 




CAPACrrOR-FXO -22UF -^10% 50VDC CSR 


28480 


01604741 


A6C34I 


01604741 


4 




CAPACrrOR-FXO JSUP ^10% 50VOC CEP 


28480 


01604741 


A6C342 


0160-0576 


5 




CAPACrrOP-PXO .IUF «-20 % sovdc cer 


29480 


0160-0576 


A6C401 


0160-0676 


5 




CAP-FXO aiUF 50 V 


09969 


PPE121.10SX7R1 04J450V 


A6C402 


01604741 


4 




CAP-FXO 032UP 50 V 


06383 


PK22X7R1H224X-T 


A6C403 


01604031 


5 


1 


CAP-FXO 33QPP 100 V 


09969 


PPE121.10SC06331J100V 


A6C404 


01604741 


4 




CAP-FXO 032UP 50 V 


06383 


FK22X7R1H224K.T 


A6CA06 


01603879 


7 




CAP-FXO 0.01UP 100 V 


09969 


PPE121.1 05X7R1 03M100V 


ASC406 


01604741 


4 




CAP-FXO 032UP 50 V 


06363 


FK22X7R1H224K-T 


ASC407 


01600183 


2 


1 


CAP-FXO 10UP SO V AL-ELCTLT 


56289 


3001 06G060C82 


A6C410 


01600676 


5 




CAP-FXO 0.1UF50 V 


09969 


PPE121.10SX7R1 OAMSOV 


A6CA11 


01600676 


5 




CAP-FXO 0.1UF SO V 


09969 


PPE121-1 06X7R1 04MS0V 



■Refer to Section 7 for update information. 'Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Table 6-3, Replaceable Parts 



R«ler»nce 


HP Part 


C 


Oty. 


Description 


Mir. 


Mir. Part Number 


Designation 

A6Cai2 


Number 

0160-0576 


D 

5 


CAP-FXO 0.1UF 60 V 


Code 

09969 


PPE121-10SX7P104MS0V 


ASSAM 


0180-0097 


7 


1 


CAP-FX047UF35VTA 


56289 


1600476X9036152 


ASCA15 


0180-1974 


1 


2 


CAP-FXO10U8 3SVTA 


56289 


1500106X9035R2 


A6CA1S 


0180-1974 


1 




CAP-FXO 10UF35VTA 


56289 


16001 06X903SR2 


ASC417 


0180-0116 


1 




CAP-PXD6JUF35VTA 


56289 


1600685X9035B2 


ASCA18 


0180-3879 


7 




CAP-FXO aOlUF 100 V 


09969 


nPei21-106X7R103M1 OOV 


A6CA19 


0160-3879 


7 




CAP-8XO aOlUF 100 V 


09968 


RPE121-106X7R103M100V 


A6CA21 


0160-4389 


6 




CAP-FXOIOOPf 200 V 


09969 


RPE121-106C8G101J200V 


A6CA22 


01604879 


7 




CAP-FXO aOlUP 100 V 


09969 


RPE121-10SX7R103M100V 


A6CA23 


0160-3879 


7 




CAP-FXO 0.01UP 100 V 


09969 


PPE121-10SX7R103M100V 


AGCA2A 


0160-3879 


7 




CAP-FXO 0.01UF 100 V 


09969 


RPE121-1 Q5X7R1 03M100V 


ABC42S 


0160-3879 


7 




CAP-FXO aOlUF 100 V 


09969 


RPE121-10SX7R1 03M100V 


AGCA26 


0160-3879 


7 




CAP-FXO 0.01UF 100 V 


09969 


RPE121-1 05X7R1 03M1 OOV 


JJCSl/AA^X}ASOy£ 


A6C427 


0180-0291 


1 




CAPAorro«-Fxo iuf*-io% asvoc ta 


56289 


0180-0291 


AGC428-C479 

ASC480 


0160-4389 


6 




NOT ASSGNED 

CAPACrrOR^FXO 100PF w5PF 200VOCCCR 


28480 


0160M389 


AGCR101 


1901-1096 


9 


13 


DIOOE-PIN 


28480 


1901-1096 


A6CR102 


1901-1096 


9 




OlOOE-PiN 


28480 


1901-1096 


A6CR103 


1901-1096 


9 




DOOE-PIN 


28480 


1901-1096 


A6CR10A 


0122-0161 


4 


4 


OlOOE- WC 2.15PF 7% BV»*30V 


25403 


884066 


A6CR105 


0122-4)161 


4 




OOOE-WC 2.15PF 7% BV»O0V 


25403 


BB406B 


A6CA106 


19014050 


3 


30 


DtOOE-SWrrCHMG 80V 200MA 2NS 00-35 


9N171 


1N4160 


A6CR107 


19014050 


3 




OlOOE-SwrrCHlNG 80V 200MA 2NS 00-35 


9N171 


1N4160 


AGcmoe 


1901-0050 


3 




OCOE-SwrrCHING BOV 200MA 2NS 00-35 


9N171 


1N4150 


A6CR109 


1901-1096 


9 




OlOOE-PiN 


28480 


1901.1096 


A6CP110 


1901.1096 


9 




OOOE-P1N 


28480 


1901.1096 


AGCR11T 


1901-1096 


9 




OOOG-PIN 


28480 


1901.1096 


AfiCRIU 


0122-0162 


5 


10 


OOOE-WC 29PF 10% BVR-30V 


25403 


BB809 


ASCR113 


01224162 


5 




OOOE-WC 29PF 10% BVR-30V 


25403 


8B809 


A6CR11A 


01224162 


5 




OOOE-WC 29PF 10% BVA-30V 


25403 


86809 


A6CR115 


01224162 


5 




OOOE-WC 29PF 10% BVP-30V 


25403 




A6CR116 


1901-0050 


3 




0O0E-S¥rrrCMN6 aov 200 MA 2NS 00-3S 


9N171 


1N4150 


ASCR117 


1901-1096 


9 




OOOE-Pm 


28480 


1901.1096 


A6Cni18 


1901-1096 


9 




OOOE-PM 


28480 


1901.1096 


A6CR119 


1901-1096 


9 




OOOE-PM 


28480 


1901.1096 


ASCR120 


0122-0162 


5 




OOOE-WC 29PF 10% 8VR-30V 


25403 


88809 


ASCR121 


01224162 


5 




OOOE-WC 29PF 10% BVA40V 


25403 


B8809 


ASCR122 


01224162 


5 




OOOE-WC 29PF 10% BVn-30V 


25403 


88809 


AGCP123 


01224162 


5 




OOOE-WC 29PF 10% BVnOOV 


25403 


88809 


A6CR12A 


1901.1096 


9 




OOOE-P1N 


28480 


1901.1096 


ASCR12S 


1901-1096 


9 




OOOE-PIN 


28480 


1901.1096 


A6CR126. 


1901-1096 


9 




OOOE-PIN 


28480 


1901.1096 


ASCR127 


1902-0627 


2 


1 


OOOE-CUP RGLTR 1N5312 100V 00-7 


04713 


1NS312 


ASCR128 


1901-0060 


3 




OOOE-SWrrCHMG aov 200MA 2NS do- 35 


9N171 


1N4150 


A6CR129 


19014060 


3 




OOOE-SwrrCHMG 80V 200MA 2NS 00-35 


9N171 


1N4150 


A6cni30 


1901-0060 


3 




OOOE-SwrrCHMG aov 200 MA 2NS 00-3S 


9N171 


1N41S0 


A6CR131 


1901-0050 


3 




OOOE-SwrrCHPO aov 200MA 2NS OD-35 


9N171 


1N41S0 


AGCR132 


1901-0060 


3 




OOOE-SWTTCHING aov 200MA 2NS 00-35 


9N171 


1N41S0 


ASCR133 


19014060 


3 




oooE-swrro«N6 aov 2 oqma 2ns oo-3S 


9N171 


1N4150 


A6CA13A 


1901.0050 


3 




OOOE-SWTTCHM3 80V 200MA 2NS 00-35 


9N171 


1N4150 


Asemas 


1901-0060 


3 




OOOE-SwrrCHMG aov 200 MA 2NS 00-3S 


9N171 


1N4150 



• Refer 10 Scciion 7 for update information. 



•Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6~3. Replaceable Pans 



Reference 


HP Part 


c 


Qty. 


Oeacrfptien 


Mfr. 


Mfr. Part Number 


Designation 


Number 


D 






Code 




AGCR136 


1901.0050 


3 




DIOOe-SWTTCHING 60V 200MA 2NS 0O-.3S 


9N171 


1N4150 


AGCR137 


1901.0060 


3 




OCOE-SWnrCHe^G SOV 200MA 2NS OO -.35 


9N171 


1N4150 


AGCR13B 


1901.0060 


3 




DOOE-SWrrCHmG iOV 200MA 2NS 0O--35 


9N171 


1N4150 


A6CP13S 


1901.0060 


3 




OOOE-SWTTMNG 60V200MA 2NS 00-35 


9N171 


1N4150 


AGCRUO 


1901.0060 


3 




oioo£-swrrcHM6 aov 20 oma 2 ns 00-35 


9N171 


1N4150 


AeCRUI 


1901.0060 


3 




oooe^swrroeNG m zooma 2 ns 00 - as 


9N171 


1N4150 


AfiCR142 


1901.1134 


6 


1 


OCOE-PM 


06132 


BA284 


A6CR143 


0122.0191 


4 




0006-WC 2.15PF 7% 0V1W3OV 


25403 


BB406B 


AGCR1A4 


0122.0161 


4 




oooe-wc 2.l5Pf 7% BV»-30V 


25403 


B04O6B 


A6CR1A5 


0122.0162 


5 




DO06-WC 29PP 10% BV«»30V 


25403 


BB809 


A6CR14€ 


0122.0162 


S 




DIOOE-WC 29Pf 10% BVn»30V 


25403 


BB809 


A6CR201 


1906.0245 


8 


4 


0O06-MATCHE0 VF OlFWMV 


28480 


19064)245 


A6CR2Q2 


19064S45 


8 




OOOE-MATCHED VF 0(FF«5MV 


28480 


1906.0245 


A6CR203 


1901.0050 


3 




OCOE-SwrrCHING SOV 20QMA 2NS 00-35 


9N171 


1N4150 


AGCR204 


1901.0060 


3 




OCOE-SWITCHING 80V 200MA 2NS 00-35 


9N171 


1N4150 


A6CR206 


1901.0060 


3 




OOOE-SWrrCH(NG 80V 200 MA 2N$ 00-35 


9N171 


1N41S0 


A6CR206 


1901.0050 


3 




OCOE-SWrrCHlNG SOV 200 MA 2NS 00-35 


9N171 


1N4150 


AGCR207 


1901.0050 


3 




OOOE-SWITCHING SOV 200MA 2NS 00-35 


9N171 


1N4150 


AGCR206 


1901.0050 


3 




OOOE-SWITCHING SOV 200MA 2NS 00-35 


9N171 


1N4150 


ASCR209 


1901.0050 


3 




OOOE-SWITCHING SOV 200MA 2NS 00-35 


9N171 


1N4150 


AGCnZiO 


1901.0060 


3 




OOOE-SWITCHING SOV 200MA 2NS 00-35 


9N171 


1N4150 


AfiCR2l7 


1901.0060 


3 




OOOE-SWTTCHtNG SOV 200MA 2NS 00-35 


9N171 


1N4150 


A6CR301 


1906.0245 


8 




OOOE-MATCHEO VF 0IFF.5MV 


28480 


1906.0245 


A6Ca302 


1901.1096 


9 




OOOE-PIN 


28480 


1901.1096 


AGCR303 


1906.0245 


8 




OOOE-MATCHEO VF 0IFF-5MV 


28480 


1906.0245 


3I0SUASD AMOVE 














A6CR30A 


1902.0943 






OOOE ZENER ^40V 5% 


28480 


1902.0943 


AGCR306 


1901.0060 


3 




000£.SwrrCHING SOV ZOOMA 2NS 00-35 


9N171 


1N4150 


2922V AHD ABOVE 














A6CR306 


19014)518 


8 




OOOE 9CHOTTSKY SM SO 


02002 


5082.5509 


A6OU01 


1901.0050 


3 




DOOE-SwrrCHVMG 80V 20QMA 2NS 00-35 


9N171 


1N4150 


AGC(U02 


1901.0050 


3 




OOOE-SwrrCHING SOV ZOOMA 2NS 00-35 


9N171 


1N4150 


AeCRAII 


1901.0060 


3 




OOOE-SWITCHING BOV 200MA 2NS 00-35 


-9N171 


1N4150 


A6CAil2 


1990.0671 


1 


1 


LEO-LAMP LUM-INT.200UCO iF-aSMA-MAX 


28480 


HLMP.6620 


3035U AND ABOVE 














AGCIU12 


1990.0468 






LED4tE0 HLMP.1301 


28480 


19904)468 


A6E301 


91704)847 


3 


2 


CORE-SHIELOING BEAD 


02114 


56.590.6S/3B PARTLENE COATED 


A6E302 


9170.0647 


3 




COPE-SHIELOING BEAD 


02114 


56.590.65/38 PARYLENE COATED 


Aai 


QUO 066*> 


9 


12 


INSULATOR-XSTR SLBt-ORG-POLYM 


06773 


CW15..070 THK41WP-75 


A6C 


0310 066*) 


9 




iNSULATOR-XSTR SLBL-ORG-POLYM 


06773 


CM1S-.070 THK.AWP.75 


A83 


03404)669 


9 




INSULATOR-XSTR SLBL-ORG-POLYM 


06773 


C0.515..070 THK.AWP.75 


ASM 


QUO 0660 


9 




INSULATOR-XSTR SLBL-ORG-POLYM 


06773 


CD.S1S..070 THK.AWP.75 


A05 


0340.0669 


9 




INSULATOR-X^ SLBL-ORG-POLYM 


06773 


CO-515-.070 THK.AWP.75 


A6» 


034OM9 


9 




INSULATOR-XSTR SLBL-ORG-POLYM 


06773 


CO.S15..070 THK4IWP-75 


AS7 


034(M)669 


9 




INSULATOR-XSTR SLBL-ORG-POLYM 


06773 


CO.S15..070 THK41WP.75 


A08 


03404)669 


9 




INSULATOR-XSTR SLBL-ORG-POLYM 


06773 


C0.5t5..070 THICAWP.75 


AfiO 


0340.0669 


9 




iNSULATOR-XSTR SLBL-ORG-POLYM 


06773 


CO.S15..070 THK.AWP.75 


AS10 


0340.0669 


9 




INSULATOR-XSTR SLBL-ORG-POLYM 


06773 


CO.S15..070 THILAWP-75 


A6m 


0340.0669 


9 




INSULATOR-XSTR SLBL-ORG-POLYM 


06773 


CO-515..070 THK41WP.75 


AS12 


03404)669 


9 




INSULATOR-XSTR SLBL-ORG-POLYM 


06773 


C0.5t5-.070 THK4kWP.7S 






'Refer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). 
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Replaceable Pans 



Model 8657B 



RelRmnce 




c 


Oty. 


Designation 


Number 


D 


A6J203 


1251-81SA 


1 


4 


A6J301 


1251.81 9i 


1 




A6J302 


1251.8194 


1 




A6J303 


1251.8194 


1 




A6J401 


1251-9599 


2 


2 


A6J402 


1251.8699 


2 




A6JU203 


S0214S26 


3 


3 


A6JU302 


5021.2826 


3 




A6JU303 


5021.2826 


3 




A6L101 


9140.0158 


6 


30 


A6L102 


914041158 


6 




A6L103 


91400156 


6 




A6L10* 


9140.0156 


6 




A6L1Q5 


91400156 


6 




A6L106 


9100^247 


4 


3 


A6L107 


91400156 


6 




A6L106 


9135-0073 


3 


6 


A6L109 


9135-0073 


3 




A6L110 


9135-0073 


3 




A6L111 


9140-0158 


6 




A6L112 


9140-0158 


6 




A6L113 


9140.0158 


6 




A6L118 


9100.1630 


7 


1 


A6L119 


914041156 


6 




A6L120 


9140-0158 


6 




A6L121 


9140-0158 


6 




A6L122 


91400156 


6 




A6L123 


9140-0156 


6 




i 105V AND ASOVE 


A6L124 


91400158 


6 




A6L12S-L126 

A&127 


914041158 


6 




A6L188 


91400156 


6 




A6L201 


9100-2847 


4 




A6L2Q2 


91008847 


4 




A6L203 


9100-3822 


4 


4 


A6L204 


9100-3982 


4 




A6L2QS 


9100-3822 


4 




AGL207 


91008560 


6 


6 


A6L206 


9100-3580 


6 




A6L209 


91400156 


6 




A6L210 


9100-3922 


4 




Aaaoo 


9100-3560 


6 




A6LJ01 


9135-0073 


3 




AaJQ2 


9136.0078 


8 


1 


A6L103 


91360073 


3 




3105V and AMOVE 

Aaxi 

A6L3Q2 

AGL303 

Aa30i 


91360071 

91008617 

9135-0071 

9135-0073 


3 




A6L305 

3 105V AND AMOVE 
A6L306 

A&306 


9100-2247 

B15S0005 


0 


1 



Table 6-3. Replaceable Parts 

D«jcf1ptlon 



OONNECTO«-SGL CONT SKT .081 -IN-BSC-SZ 
C0NN6CT0P-S6L CONT SKT .081 -W-BSC-SZ 
OONNBCTOW-SQ. CONT SKT .081 -W-BSC-SZ 
OONNKTOR-SGL CONT SKT .081 -W-BSC-SZ 
CONN-POST TYPS .100-PB4-SPCS 10-C0NT 

CONN-POST TYPE .100-PIN-SPOG 10-OONT 

RFFTHTNC 
RF FITTING 
RF FITTING 

inductor RF-CH-MLD IUH ^-10% 

INDUCTOR RF-CH-MLO IUH 4—10% 

INDUCTOR RF-CH-MLD IUH 4—10% 
jNDUCTOR RF-CM-MLO IUH —10% 
inductor RF-CM-MLO lUM — 10% 

INOUCTOR RF-CH-MLD 100NH 4-10% 
INDUCTOR RF-CH-MLO IUH —10% 
inductor RF-CH-MLO 51NH — 6.59e% 
inductor RF-CH-MLD 51 NH —€.590% 
inductor RF-CH-MLO 51 NH —€.596% 

INOUCTOR RF-CH-MLO IUH —10% 

INOUCTOR RF-CH-MLO IUH —10% 

INOUCTOR RF-CH-MLO IUH —10% 

INOUCTOR RF-CH-MLO 51 UH 4-5% 

INOUCTOR RF-CH-MLO IUH 4-10% 

INOUCTCR RF-CH-MLO IUH —10% 

INOUCTOR RF-CH-MLO IUH 4-10% 

INOUCTOR RF-CH-MLD IUH —10% 

INOUCTOR RF-CH-MLO IUH 4-10% 



INOUCTOR RF-CHMO IUH 10% 
not ASSIGNED 

INOUCTOR RF-CH-MLO IUH —10% 

inductor RF-CH-MLO IUH —10% 
inductor RF-CK-MLO IOONH 4-10% 
WOUCTOR RF-CH-MLD lOONH 4-10% 
INOUCTOR-FIXEO 120-1900 HZ 
INOUCTOR-FIXED 120-1300 HZ 

INOUCTOR-FIXED 120-1300 HZ 
INOUCTOR RF-CH-MLO 5.6UH 4-5% 
inductor RF-CH-MLD 5.6UH 4-5% 
inductor RF-CH-MLO IUH 4-10% 
INDUCTOR-RXED 120-1300 HZ 

INOUCTOR RF-CH-MLO 5.6UH 4-5% 
inductor RF-CH-MLO 51 NH 4-6.590% 
INOUCTOR RF-CH-MLD 62NH 4-5.61% 
INDUCTOR RF-CH-MLD 51 NH 4-6.590% 



INOUCTOR RF-CH-MLO 62NH 5.006% 
INOUCTOR RFXHAALD IOONH 5.61% 
INOUCTOR RFXM-MLO 62NH 5.606% 

INOUCTOR RF-CH-MLD 51NH 4-6.596% 
NOTASSX3NEO 



INDUCTOR RFOHU^ IOONH 10% 
RESISTOR- ZERO OHMS 22 AWG LEAD OlA 



Mfr. 

Code 


Mfr. Part N 


00779 


3-331272-0 


00779 


30312720 


00779 


38312720 


00779 


3-3312720 


26i60 


12510569 


26480 


12S10S99 


26460 


50218826 


26460 


50218826 


28460 


50218826 


91637 


IM81UN 10% 


91637 


648 IUH 10% 


91637 


648 IUH 10% 


91637 


648 IUH 10% 


91637 


648 IUH 10% 


91637 


648.1UH 10% 


91637 


648 IUH 10% 


24226 


10MQ61X.1 


24226 


10M0S1X-1 


24226 


10MQS1X.1 


91637 


648 IUH 10% 


91637 


IM81UH 10% 


91637 


648 IUH 10% 


91637 


644 51UH 5% 


91637 


1M8 IUH 10% 


91637 


648 IUH 10% 


91637 


648 IUH 10% 


91637 


IM81UH 10% 


91637 


648 IUH 10% 



26480 


9140-0156 


91637 


648 IUH 10% 


91637 


IM8 IUH 10% 


91637 


tM8.1UH 10% 


91637 


648 .IUH 10% 


28460 


9100-3922 


26460 


91008822 


28480 


9100-3922 


91637 


IkLA 5l6UH5% 


91637 


IM-4 5.6UH 5% 


91637 


tfyi8 IUH 10% 


26460 


91008922 


91637 


IMU 5GUH 5% 


24226 


10M06tX.1 


24226 


10M062X-1 


24226 


1QM061X-1 



28460 


9135-0071 


28480 


913S8078 


26460 


9135-0071 


24226 


10M061X-1 



26460 


91008247 


11502 


YZO 1/4 



^ Refer to Section 7 for update infonnation. ■Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6~3. Replaceable Parts 





HP Part 


C 


Oty. 


Deieriptiofi 


Mfr. 


Mfr. Part Number 


Designation 


Number 


D 






Code 




UQ5V AND ABOVE 














ASL307 


9100-2247 






MOUCTOP RF-CHJULD 100NH 10% 


28480 


9100-2247 


A6L30a4.400 








^OTAS9G^lED 






A6L401 


9100-1665 


6 


2 


MOUCTOR RF«CH*ML0 1»4H *^5% 


91637 


IUe3300UH 5% 


AQ.402 


9100-1665 


8 




INOUCTOR RF-CH-MLD X3MH ♦-5% 


91637 


IM.6 3300UHS% 


A6U10 


9100-3551 


5 


1 


INOUCTOP RF-CH-MLD IUH <-5% 


91637 


lyU4 IUH 5% 


A6U11 


9100-3560 


6 




INOUCTOP PF-CH.-ML0 56UH e.-S% 


91637 


IMa5.6UH5% 


A6L412 


9100-3560 


6 




INOUCTOP PF-CH-MLD S.6UH —5% 


91637 


IAL4 5.6UH5% 


A6L413 


9100-3560 


6 




INOUCTOP Pf-CH-MLO 5.6UH —5% 


91637 


IMUS.6UH 5% 


A6L414 


9140-0156 


6 




INOUCTOP P^-CH-MLO IUH ♦-10% 


91 6T 


IM.2 IUH 10% 


A6L415 


9140-0156 


6 




INOUCTOP Pf— CH-MLO IUH «-10% 


91637 


iM-2 IUH 10% 


A6L416 


9140-0156 


6 




INOUCTOP Pf-CH-MLO IUH «-l0% 


91637 


IM-2 IUH 10% 


A6L417 


91400156 


6 




INOUCTOP RF-CH-MLO IUH —10% 


91637 


IM.2 IUH 10% 


A6L418 


9140-0158 


6 




INOUCTOP RF.-CH.ML0 IUH —10% 


91637 


IM.2 IUH 10% 


A6L419 


9140-0156 


6 




INOUCTOP PF-CH-MLO 1UH —10% 


91637 


IM-2 IUH 10% 


A6L420 


9140-0156 


6 




INOUCTOP RF-CH-.ML0 IUH —10% 


91637 


IM.2 IUH 10% 


A6L421 


9140-0156 


6 




INOUCTOP PF-CH-MLO IUH —10% 


91637 


IM.2 IUH 10% 


A6L422 


9140-0156 


6 




INOUCTOP PP^CH-MUO IUH —10% 


91637 


IM-2 IUH 10% 


A6L423 


9140-0156 


6 




INOUCTOP PF^CH-MLO IUH —10% 


91637 


iM.2 IUH 10% 


A6L424 


9140-0156 


6 




INDUCTOR RF-CH-MLO IUH —10% 


91637 


IM.2 IUH 10% 


A6L425 


9140-0156 


6 




INOUCTOP PF-CH-MLO IUH —10% 


91637 


IM.2 IUH 10% 


A6L426 


9140-0158 


6 




INOUCTOP PF-CH-MLO IUH —10% 


91637 


IM.2 IUH 10% 


A6MP1 


oefiSff-oowo 


2 


6 


GPOUNOMGTAB 


28480 


08Cj6 00030 


A6MP2 


06656 00090 


2 




GROUNDING TAB 


28460 


08656 0Qft50 


A6MP3 


06656-00090 


2 




GROUNDING TAB 


28480 


06656-00090 


A6MP4 


06656 00090 


2 




GROUNDING TAB 


26480 


Q66564X)090 


A6MPS 


OS656-00090 


2 




GROUNDING TAB 


2B480 


00656-00090 


A6MP6 


06656-00133 


4 


1 


CUP SEMI*R GRNO 


28480 


086S6-00133 


3105U AND above 














A6MP7J^ 








NOT assigned 






A6MP9 


00656 00030 


2 




TAB.GROUNDING 


28480 




A6N1 


0535-0109 


5 


3 


NUT-HEX OBL-CHAM MS X OS 2SMM-THK 


28460 


0635.0109 


ASN2 


0535-0109 


5 




nut-hex OBL-CHAM ms X 0.8 2SMM-THK 


28480 


0535-0109 


A6N3 


0635-0109 


5 




NUT-HEX OBL-CHAM MS X 0.8 25MM-THK 


28480 


05354)109 


SJ05U AND ABOVE 














A6N1 


0S3S-003< 




3 


NUT-HEX OBL-CHAM MS 


28480 


Off jg- 


A6N2 


0535-0034 




3 


NUT-HEX OBL-CHAM MS 


28460 




A6N3 






3 


NUT-HEX OBL-CHAM MS 


28480 




A6Q101 


1854.0477 


7 


4 


TRANSISTOP NPN 2N2222A SI TO-18 PO-SOOMW 


04713 


2N2222A 


A6O102 


1654.0477 


7 




transistor NPN 2N2222A SI TO-18 PO-SOOMW 


04713 


2N2222A 


A6O103 


1654-0632 


6 


1 


TRANSSTOP NPN Si PD-18QMW rr-4GHZ 


25403 


BPR91 


A6Q1M 


1854.0477 


7 




TRANSSTOP NPN 2N2222A SI TO-18 PO-500MW 


0*713 


2N2222A 


A6Q2Q1 


1654.1032 


2 


4 


TRANSSTOR NPN SI PO>^5W 


04713 


MRP561 


A6Q2Q2 


1853-0459 


3 


6 


TRANSSTOP PNP S PO-62SMW Fr«200MHZ 


28480 


18534)459 


A6Q203 


1854-1032 


2 




TRANSSrOP NPN Sl 90m2SH 


04713 


MPPS81 


AGQ2M 


1853.0459 


3 




TRANSSTOP PNP S PC^SZSMW PT.200MHZ 


28480 


1853.0459 


A6Q205 


1854.1032 


2 




TRANSSTOP NPN SI P^Z5W 


04713 


MRFS81 


AGQ206 


18534)459 


3 




TRANSSTOP PNP S PO-62SMW FT.200MHZ 


28460 


18S3-0459 



'Refer to Section 7 for update information. “Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model S657B 



Table 6-3. Replcuxable Pans 





HP Part 


C 


Oty. 


Datcrtptlofi 


Mfr. 


Mfr. Part Numbar 


DMignatien 


NMinbar 


D 






Coda 




A6Q207 


1858-0032 


8 


1 


TRANSSTOR ARRAY 14-RN 9KSTC DP 


27014 


LM3146 


A6Q20e 


1853-0459 


3 




transistor PNP si PO-62SMW FT-200MHZ 


28480 


1853-0459 


A6Q209 


1853-0459 


3 




TRANSSTOR PNP S POi42SMW rT-200MKZ 


28480 


1853-0459 


A6Q210 


1853-0459 


3 




TRANSISTOR PNP SI PO-62SMW FT.200MHZ 


28480 


1853.0459 


AfiQ211 


1854.1032 


2 




TRANSSTOR NPN S PO-2411lf 


04713 


MRFS81 


ACQ212 


185A4M77 


7 




TRANSSTOR NPN 2N2222A SI TO-18 PO-600MW 


04713 


2N2222A 


3105UASD ABOVE 














A6Q213 


185543216 






J-FETP-CHAN 


28480 


1855-0216 


A6Q2U 


1855^16 






J-FETP-CHAN 


28480 


1855-0216 


A6Q301 


18S3-OS27 


6 


2 


transistor PNP S PD-500MW FT-4GHZ 


25403 


BFO-32 


AGQ302 


1853-0527 


6 




TRANSSTOR PNP SI PO400MW FT-4GH2 


25403 


BFO-32 


A6Q303 


185443720 


3 


2 


TRANSSTOR NPN Si P0400MW FT-4GHZ 


28480 


1854.0720 


AGQ30A 


18544720 


3 




TRANSISTOR NPN SI PO-50QMW FT.4GHZ 


28480 


18544)720 


TlOSUAfiD ABOVE 














AfiQ305 


1855-0216 






J-FETP-CNAN 


28480 


1855-0216 


A6O306 


185S4216 






J.FETP4HAN 


28480 


1855-0216 


AGO4I0 


1853-0281 


9 


2 


TRANSSTOR PNP 2N2907A S TO- 18 PO-400MW 


04713 


2N2907A 


A«04t1 


• 8554281 


9 




TRANSISTOR PNP 2N2907A St TO-18 PD-400MW 


04713 


2N2907A 


SmUAHD ABOVE 














AeOi12 


18544477 


7 




transistor NPN 2N2222A 9 TO-18 PO-500MW 


04713 


2N2222A 


A6R101 


06984150 


6 


1 


RESSTOR 2J7K ^-1% -12SW TF TC-0#-100 


12498 


CT4-1/8-T0-2371-F 


ASR1Q2 


0757.0416 


7 


1 


resistor 511 e—1% .125WTFTC.0^100 


12498 


CT4-1/8-T0-511R-F 


A6R103 


0698-3440 


7 


n 


RESISTOR 196 «-1% .12SW TF TC-0«>-100 


12498 


CT4-1/8-TO-196R.F 


A6R10A 


0698-3440 


7 




RESSTOR 196 —1% .12SW TF TC*0«>-100 


12498 


CT4-1/8-TO-196R-F 


A6P10S 


0696-7227 


6 


6 


RESISTOR 422 —1% .05W TF TO-0*-100 


12496 


C3-1/8-TO-422R-F 


A6R106 


0699-1902 


4 


3 


RESISTOR 10 — 1% .QSWTF TC-0»-100 


91637 


CMF-50-21 


A6R107 


0698-7227 


6 




RESISTOR 422 — 1% .OSW TF TC-G»-100 


12496 


C3-1/8-TO-422R-F 


A6R106 


07574)438 


3 


10 


RESISTOR 5-11IC —1% .125W TF TCi4»-100 


12496 


CT4-1/8-T0-5in4^ 


A6R109 


07574)438 


3 




RESSTOR S.11K —1% .12SW TF TC-O— 100 


12496 


CT4.1/8-T0-S111-F 


A6R110 


07574438 


3 




RESSTOR 5.11IC —1% .12SW TF TC-0— 100 


12496 


CT4.1/8-TO-5111-F 


Acmn 


0757-0438 


3 




RESISTOR S.11K —1% .12SW TF TC-0*>*100 


12496 


CT4-1/8-T0-S111-F 


A6R112 


0698-0082 


7 


5 


RESSTOR 464 — 1% .12SW TF TC-0— 1 00 


12496 


CT4-1/8-T0U640-F 


AfiR113 


0696-0062 


7 




resistor 464—1% .125W TF TC«0*— 1 00 


12496 


CT4.1/8-T0-4840-F 


iiOSU AHD ABOVE 














A€R112 


0696-3440 


7 




RESISTOR 196 1% .12SW F TC-0*-100 


24546 


CT4.1/6-TO-196R-F 


A«ni3 


0636 3110 


7 




RESISTOR 196 1% .12SW F TC-0-100 


24546 


CT4.1/B-T0-196R-F 


A6mu 


0696-0062 


7 




RESISTOR 464 —1% .12SW TF T04*- 100 


12496 


CT4.1/8.TCM640.F 


ACR115 


0696-3440 


7 




RESttTOR 196—1% .12SW TF TC-0*-100 


12498 


CT4-1/8-TO-196R-F 


A6R116 


0698-3438 


3 


1 


RES«TOR 147 ♦-1% .125W TF TC-0^-100 


12496 


CT4-1/8-TO-147R-F 


AW117 


0698-3440 


7 




RESSTOR 196 ♦-1% .12SW TF TC*0»^100 


12498 


CT4-1/8.TO-196R-F 


A6R118 


0698-3440 


7 




RESISTOR 196««1% .12SWTF TC-0»*100 


12496 


CT4.1/8.TO-196R-F 


A6R119 


0696-7227 


6 




RESISTOR 422 «-l% .OSW TF T04)»-100 


12496 


C3-1/8-TO-422R.F 


A6R120 


06S9-19Q2 


4 




RESISTOR 10 «-1% .0SWTFTO-0»-100 


91637 


CMF-50.21 



'Refer to Section 7 for update information. “Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Table 6-3. Replaceable Pam 





HP Part 


c 


Oty. 


Description 


Mfr. 


Mfr. Part Number 


Designation 


Numbar 


0 






Code 




A6R121 


0€$a.7227 


6 




RESISTOR 422 ♦-1% .05W TF TCi4>»-100 


12498 


C3.1/8-TOU22R-F 


A6R122 


07574M38 


3 




RESISTOR 5.1 IK ^-1% .12SW IT TC-4W- 100 


12498 


CT4.1/B-T0.S111-F 


ASR123 


0698.0083 


6 


6 


RESISTOR 1.96K ^1% .12SWTF 7C-0»-100 


12496 


CT4-1/8-TO-1961-F 


ACR124 




7 




RESSTOR 484 «.*1% .12^ TF TC-0«.-100 


12496 


CT4.1/8-TaU640-F 


A6R12SJ^127 








NOTASSK3NED 






imVASO ABOVE 














AO?12S 


0698-0082 


7 




RESISTOR 484 1% .12SW F TC«0*.100 


24546 


CT4-1/6-T(M640.F 


A6R126 


0698-7219 


6 




RESISTOR 196 1% .12SW F TC-0^100 


24546 


CT4-1/8-T0-196R-F 


A6R127 








NOT ASSCNED 






A6R126 


0696.3440 


7 




RESSTOR 196 ♦-1% .12SW TFTC-0*-100 


12498 


CT4-1/8-TO-196R-F 


A6R129 


0696-3440 


7 




RESISTOR 196 1% .12SW TF TOO^l 00 


12496 


CT4-1/B-TO-196R-F 


A6P130 


0698.7227 


6 




RESISTOR 422 ♦-m .OSW TF TC-0»-100 


12496 


C3-1/8-TO-422R.F 


AGR131 


0699-1902 


4 




RESISTOR 10 .05W TF TC-0»*100 


91637 


CMF-50-21 


A6R132 


0696-7227 


6 




RESISTOR 422 <.*1% .Q5WTFTC-0»-100 


12498 


C3.1/8-TO-422R.F 


A6R133 


0696-0083 


8 




RESISTOR 1.90C .12SW TF TC-0»-100 


12498 


CT4-1/8-TO-1961-F 


A6R13A 


0757-0298 


1 


2 


RESISTOR 9.09K —1% .125W TF TC-0*-100 


19701 


S033R-1/&-TC.9091.F 


A6R13S 


0696-3157 


3 


2 


RESISTOR 19.6K —1% .125W TF TC-0»-100 


12498 


CT4-1/8-T0-1962-F 


A6R136 


0696-3161 


9 


1 


RESISTOR 38.3K ♦-1% .12SW TF TOO^-100 


12498 


CT4-1/8-T0-3832-F 


A6P137 


0757-0463 


4 


1 


RESISTOR 82.5K —1% .125W TF T00»-I00 


12498 


CT4.1/8-T0.82S2.F 


A6R138 


0757-0470 


3 


1 


RESOTOR 162K«.-1% .125^TF TC-0«.-100 


12496 


CT4-1/8-T0-1623-F 


ACR139 


0698-3457 


6 


1 


RESfiTOR 316K ♦-1% .12SW TF TC-0«.-100 


12496 


CT4 


A6R140 


0757.0442 


9 


19 


RESSTOR 10K —1% .125W TF T0i0.-"100 


12496 


CTA-1/8-T0.1002-F 


ACR141 


0757-0288 


1 




RESSTOR 9.09K«.-1% .12SWTFTCii0»-100 


19701 


5033R.l/8-T&-909lJ^ 


A6R142 


0757-0442 


9 




RESSTOR 10K —1% .125W TF TC^-1M 


12496 


CT4-1/8-TO-1002-F 


A6R143 


0757.0442 


9 




RESSTOR 10K ^1% .125W TF TC-0**100 


12496 


CT4-1/8-TO-1002-F 


ASR144 


0757-0280 


3 


9 


RESSTOR IK .12SW TF TC«0»-100 


12498 


CT4-1/6-T0-1001-F 


ASR145 


0757-0442 


9 




RESSTOR 10K —1% .12SW TF TC-0^100 


12496 


CT4.1/8.T0.1002-F 


ASRI46 


0757-0442 


9 




RESSTOR 10K —1% .125W TF TC-0^100 


12496 


CT4-1/8-TO-1002-F 


A€RU7 


0757-0280 


3 




RESSTOR 1K*-1% .12SWTFTC»0*-100 


12498 


CT4-1/8.T0-1001-F 


A6R148 


0757-0442 


9 




RESSTOR 10K«-1%.125WTFTC-0«.-100 


12496 


CT4-1/8-T0-1002-F 


ASRU9 


0757.0442 


9 




R£9ST0R IOK ♦-I^ .12SW TF TC-0»-100 


12496 


CT4-1/8-T0-10C2-F 


A6R1S0 


0757-0280 


3 




RESSTOR IK 1% .12SW TF TC«0»*100 


12498 


CT4-1/8-T0-1001-F 


A6R151 


0698-3160 


8 


3 


RESSTOR 31.RC —1% .12SW TF TC-0»-100 


12496 


CT4.1/8.T0.3162.F 


A6R152 


0698-3160 


8 




RESSTOR 31.6K .12SWTF TC-0^100 


12498 


CT4-1/8-T0-3162-F 


A«R153 


0698-3160 


8 




RESSTOR 31.8K «-1% A2SAf TF TC*0>-100 


12496 


CT4.1/6-T0-3162-F 


ASmSi 




7 




RESSTOR 196 *-l% .12SW TF T&^#-100 


12496 


CT4-1/8-Ta-l96R-F 


A6R15S 


Till? 


7 




RESSTOR 196«.-1%.12SWTFTC-0^100 


12496 


CT4-1/8-TO-l96a-F 


ASR156 


0696-3440 


7 




RESSTOR 196 ^-1% .12SWTFTOiO<— 100 


12498 


CT4.1/8-r0.196R-F 


AGR157 


0696-3440 


7 




RESSTOR 196«.-1% .125WTFTC-0»-100 


12496 


CT4-1/e-TO-196R-F 


A6R158 


0696-7219 


6 


1 


RESSTOR 196 ^-1% .05W TF TC-O^IOO 


12496 


C3-1/8-TO-196R.F 


imUASO ABOVE 














ASR158 


0698-0583 






RESSTOR 34 J 1% .05W F TC-0^100 


24546 


CT4.1/6-TO-34R8-F 


A6R15S 


0696-7205 


0 


6 


RESSTOR 51.1 ^-1% .05W TF TC-0»-100 


12496 


C3-1/8-T0.51R1.F 


A6R160 


0696-7223 


2 


3 


RESSTOR 287 «»1% .05W TF TC*0»>100 


12496 


C3-1/6-TO-287R.F 


A6R161 


0696-7223 


2 




RESSTOR 287 1% .05W TF TC-0«>-l 00 


12496 


C3.1/8-TO-287R.F 


292tU ASD ABOVE 














A6R161 


0698-7194 


6 




RESSTOR 17.8 -K1% .OSW TF TCiaO^lOO 


06524 


CMF.S0.2 


A6R162 


0696-7223 


2 




RESSTOR 287 ♦>1% .OSW TF TC-0».-100 


12496 


C3.1/8.TO-287R-F 


A6R163 


0696-7204 


9 


1 


RESSTOR 484 ♦-1% .05W TF T00»>100 


12496 


C3-1/8-TDU6R4-F 



'Refer to Section 7 for update information. "Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



RelRfoncR 


HP Part 


c 


Qty. 


Designation 


Number 


0 


A6Rl6i 


0698-7212 


9 


1 


A6R201 




8 


2 


A6R2Q2 




8 




A6R203 


0698-7243 


6 


4 


A6R20i 


0699-U21 


2 


4 


A6R206 


0688^18 


1 


4 


A6R206 


0698-1360 


8 


16 


A6R207 


0689-1360 


B 




A6R206 


0689.1360 


8 




A6R209 


0699.1360 


8 




A6R210 


0698-3618 


1 




A6R211 


0698-7243 


6 




A6R212 


0699-13S6 


2 


2 


A6R213 


0699-1421 


2 




A6R214 


0699-1360 


8 




A6R215 


0699-1360 


8 




A6R216 


0698-1360 


8 




A6R217 


0699-1360 


8 




A6R218 


0757.0440 


7 


1 


A6R219 


0757-0442 


9 




A6R220 


0696-7243 


6 




A6R221 


0699-1356 


2 




A6R222 


0686-3618 


1 




A6R223 


0689-1360 


8 




A6R224 


0699-1360 


8 




A6R22S 


0699-1360 


8 




A6R226 


0699-1360 


8 




A6R227 


0699-1364 


2 


1 


A6R22B 


0699-1415 


4 


1 


A6R229 


0699.7236 


7 


4 


A6R230 


0699.3452 


1 


2 


A6R231 


0CT9 “H5? 


1 




A6R232 


0757-0442 


9 




A6R233 


OCTg ffOV3 


8 




A6R234 


0757.0442 


9 




A6R235 


0698-7244 


7 


2 


A6R236 


2100-1986 


9 


1 


iJOSU and ABOVE 


A6R237 


0698-7284 


5 


2 


A6R238 


0696-7284 


5 


2 


A6R239 


0698-7219 


6 


1 



Table 6-3. Replaceable Parts 

DMCfiptipn 



rESSTOR 100 ♦-1% .06W TF TC-0*^100 
RESSTOR ITS ♦-l^ TF TC-0»-100 
RESBTOR 17i #-1% SH TF TC-0*.-100 
RE9STOR 1 JOC 4^1% .0^TFTC-0«>-100 
R E SgTOR 170 AZ9M TKF TOiO^lOO 

RESSTOR 6 ♦--S% 2W MO TC-0^200 
RES6T0R UA ♦->1% .12SW TKF T C «O»-100 
RESBTOR 4a4«»1% .12SWTKFTC-O«^-100 
RESBTOR 4E4 ♦»!% .12SW TKF TC-0»~100 
RESSTOR UA ♦-!% .125W TKF TC-0^-100 

RESBTOR 82 *->5% 2W MO TC-O»-200 
RESBTOR 1 J6K ^-1% .OSW TF TC»Or-100 
RESBTOR 31.8 «-1% .125W TKF TC-0^100 
RESBTOR 178 *--1% .12SW TKF TC-0»-100 
RESBTOR 4E4 1% .12SW TKF JCm^ 100 

RESBTOR 4E4 «>-1% .12$W TKF TC-0«>*100 
RESBTOR 46.4 —1% .125W TKF TC-0^100 
RESBTOR 4€.’4 ♦-1% .12SW TKF TCi^^lOO 
RESBTOR 7.5K -^1% .125W TF TC-0*— 100 
RESBTOR 10K ♦-1% .12SW TF TC-0*-100 

RESBTOR 1J8K«—t%.0SWTFTC-O*-i00 
RESBTOR 31.6 *-1% .12SW TKF TO^-lOO 
RESBTOR 62 ^^5% 2W MO TG^-200 
RESBTOR 4C>4 .12SW TKF TC-O»-1O0 

RESBTOR 46^ *-1% .12SW TKF TC-O^100 

RE SB TOR 46.4 .12SW TKF TC*O»*100 

RESBTOR 46-4 — 1% .12SW TKF TC-0»- 1 00 
RESBTOR 68.1 ♦-1% .12SW TKF TC«0»-100 
RESBTOR 100 ♦-!% .12SW TKF TC-0*-100 
RESBTOR IK «—1% .05W TF TC-0«>*100 

RESBTOR 147K ♦-1% .12SW TF TC-0»-100 
RESBTOR 147K ♦-1% .12SW TF TC-0-.-100 
RESBTOR 10K ♦-1% .12SW TF TC-0»*100 
RESBTOR 1.90C .12SW TF TCiKW-100 

RESBTOR 10K «-1% .12SW TF TC-O»-100 

RESBTOR ai5K ♦-1% .06WV TF TOO.^100 
RESBTOR-TRMR IK 10% TKF TOP--AOJ 1-TRN 



RESBTOR 100K 1% .OSW F TC-0<^100 
RESBTOR 100K 1% .OSW F TC*0«.100 
RESBTOR 196 1% .OSW F TC*0^100 



Mfr. 

Code 


Mir. Part Numb 


12498 


C3.1/8-T0.100R-F 


K9479 


K2 


K8479 


H2 


12498 


C3-1/8-T0-1961.F 


19701 


9C12063AFKR 


12498 


FP.48 


19701 


9C12063AFKR 


19701 


9C12063AFKR 


19701 


9Ct2063AFKR 


19701 


9C12063AFKR 


12498 


FP.69 


12496 


C3.1/8-T0-1961-F 


19701 


9C12063AFKP 


19701 


9C12063AFKR 


19701 


9C12063AFKR 


19701 


9C12063AFKR 


19701 


9C12063AFKR 


19701 


9C12063AFKR 


12498 


CT4-1/8-T0-7501-F 


12498 


CT4-1/8-T0.10C2-F 


12498 


C3-1/6.T0-1961-F 


19701 


9C12063AFKR 


12498 


FP-69 


19701 


9C12063AFKR 


19701 


9C12063AFKR 


19701 


9C12063AFKR 


19701 


9C12063AFKR 


19701 


9C12063AFKR 


19701 


9C12063AFKR 


12496 


C3-1/8-T0-1001-F 


12498 


CT4-1/8-T0-1473-F 


12498 


CT4-1/9-T0-1473-F 


12496 


CT4-1/8-TO-1002-F 


12498 


CT4-1/8-TO-1961.F 


12498 


CT4-1/8-T0.1002-F 


12498 


C3-1/8-TO-2151-F 


73138 


82PR1K 


24546 


CT3-1/B-TO-1003-F 


24546 


CT3-1/8-TO-1003-F 


24546 


CT4-1/8-TO-196R.F 



^ Refer 10 Section 7 for update information. 
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Model 8657B 



Replaceable Parts 



Reference 


HP Part 


c 


Designation 


Number 


D 


A6R306 


0698.7260 


7 


3(asu ASD above 


A6R306 




7 


ASRB07 


0698-7205 


0 


A6R308 


0698-7236 


7 


A6R309 


0688.7244 


7 


A6R310 


0698-7253 


8 


A6R311 


0698.3439 


4 


A6R312 


0698-3439 


4 


A6R313 


0696-7192 


4 


A6R314 


0696-7192 


4 


A6R31S 


0696-7192 


4 


31050 AHD ABOVE 
A6R31 3^315 

A6R316 


0696-7284 


5 


imVASD ABOVE 


A6R316 


0757-0442 


9 


A6R317 


0696-7199 


1 


A$R31B 


0696-7206 


0 


A6R319 


0698-7220 


9 


A6R320 


0699-2079 


8 


A6R321 


0698-7284 


5 


2922V ASD above 


A6R321 


0757-0442 


9 


A6R322 


0696-3437 


2 


A6R323 


0757-0280 


3 


A6R323 


0757-0280 


3 


A6R324 


0757-0280 


3 


A6R32S 


0698-7203 


8 


A6R326 


0698-7203 


8 


A6R327 


0757-0394 


0 


A6R328 


0698-7236 


7 


k6R32S 


0698-7229 


6 


A6R390 


0698-7236 


7 


A6R331 


0698.7203 


8 


A6R332 


0698-7203 


8 


A6R333 


0757-0394 


0 


A6R336 


0696-3437 


2 



Table 6^3. Replaceable Parts 
Qty. Description 

1 RESCTORIOK— 1%.05WTTTC-0— 100 



1 RESSrOR^lSK^-1% .125WTFTC-0*-100 

RES5TOR $1.1 **1% .05W IT TC-O»*100 
(C9STOR IX —1% .05W TF TCi^.100 
RESSrOR ai$K ♦->1% .Q$W TP TCi4«^100 

1 RE9SrORS.11X«-1%.0SWTFTC«O**1O0 

2 RESSTOR 17B^-.1%.12SWTPTC5«0*-100 
RESSTOR 178—1% .125W TF TC-0— 100 

3 RESGTOR 14.7 — 1% .05W TP TC-0— 1 00 
RESSTOR 14.7 —1% .OSW TF TC-O^-100 
RESSTOR 14.7 —1% .05W TF TC-O»-100 



NOTASSGNED 

2 RESSTOR 100X —1% . OSW TF TC-0— 1M 



RESSTOR 10K— 1% .125WTF TC-0»-100 

1 RESSTOR 2817— 1% .06WTF TC-0— 100 
RESSTOR 51.1 — 1% .05WTFTC-0»-100 
1 RESSTOR 215 —1% .OSW TF TC-0^-lW 
RESSTOR aas — 1% .OSW TP TC-O— IOO 

RESSTOR 100K— 1% .OSW TF TC-O*- 100 



RESSTOR 10K— 1%.125WTFTC-0*-lM 

2 RESSTOR 133— 1% .:25W TF TC-O— 100 

RESSTOR IK —1% .12SWTF TC-O— 100 
RESSTOR IK —1% .125W TF TC-O— 100 
RESSTOR IK —1% .125W TF TC-O— 100 

6 RESSTOR42.2— 1%.0SWTPTC-O— 1W 

RESSTOR 4^2 — 1% .OSW TF TC-O— 100 
2 RESSTOR S1.1 —1%.12SW TF TC-O— 100 
RESSTOR IK —1% .OSW TF TC-O— 100 
1 RESSTOR511 —1% .OSW TF TC-O— 100 

RESSTOR IK —1% .OSW TF TC-O— 100 
RESSTOR 4Z2 —1% .OSW TF TC-O— 100 
RESSTOR 42Jt — 1% .OSW TF TC-O— 100 
RESSTOR51.1 —1%.125WTF TC-O— 100 
RESSTOR 133 — 1%.125WTPTC-0— 100 



Mir. 

Code 



12498 



12482 

12498 

12498 

12498 

12498 

12498 

12498 

12498 

12498 

12498 



12498 



12498 



12498 

12498 

12498 

91637 



12498 



12498 

12498 

12498 

12498 

12498 

12498 

12498 

12498 

12498 

12498 

12498 

12498 

12498 

12498 

12498 



■Refer to Section 7 for update information. 



•Factory Selected Component (Refer to 



Mfr. Part Numbor 



C3-1/8-T0-1002-F 



CC 

C3-1/8.T05tR1-F 
C3-1/8.T0.1001-F 
C3.1/E.T0.21S1-F 
03-1/8.70511 1-F 

CT4-1/8-T0.17W-F 

CT4-1/8.T0.17BR-F 

C3.1/9.TO-14R7..F 

C3-1/8-T0.14R7-F 

C3-1/8-T0-14R7-F 



C3-1/8.T0.1003-F 



CT4-1/8-T0.1002-P 

C3-1/8-T0-28R7-F 

C3-1/8-T0.51R1-F 

C3-1/B-T0.215R-F 

CMF-SO^ 

C3-1/8-T0-1003-F 



CT4-1/8-T0-1002-P 

CT4.1/8.T0.133R.P 

CT4-1/8-T0-1001-F 

CT4.1/8-T0-1001-F 

CT4.1/8-TO-1001.P 

C3-1/8-TOa2R2.F 

C3.1/8-TO-«2R2^ 

CT4-1/8-T0.51R1.F 

C3.1/B-TO-10014: 

C3-1/%T0^1irUF 

C3-1/8-T0.1001.P 

C3-1/8.Ta42R2-F 

C3-1/S.T0-42R2-F 

CT4-1/8-T0.51R1-P 

CT4-1/8-T0-133R.P 



Section 5). 
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Replaceable Parts 



Model 86S7B 



Reference 


HP Part 


c 


Qty. 


Designation 


Number 


D 


A8R339 


0757.0399 


5 


2 


A8R340 


0757.0399 


5 




A6R341 


0898.7216 


3 


2 


ABR342 


0898.7202 


7 


1 


A8R343 


0898.7218 


3 




3J0Si/A//DA3OV£ 

A8R339 

A8R340 


0757.0401 


0 




A6R341 


0698-7212 


9 




A6R342 

A6R343 


0898.7201 

0698.7212 


9 




A6R346 


0X83456 


5 


2 


A6R347 




5 




A6R349 


0696.7206 


0 




ASR3S1 


0698.7205 


0 




A6R3S2 


07573401 


0 




AGR353 


0698-7203 


8 




A6R354 


0698-7203 


8 




J025U APfD aBOVS 


A6R3S5 


2100-2031 


7 


1 


310SUAHD ABOVE 


A6R3S6 


0898.7284 


5 




kmST 


0698-7284 


5 




A6R3S8-R3$1 

A6R362 

A6R383-R389 

A6R370 


0698-7223 

07573401 


0 




A6R3713UX 

A6R401 


075734X 


3 




A6R402 


07573447 


4 


1 


A6R410 


1810-0206 


6 


1 


A8R412 


07S732X 


3 




A6R414 


07573442 


9 




A6R415 


06983083 


8 




A8R416 


07573442 


9 




A6R417 


0898-0083 


8 




292BU ASD above 


A6R418 


0698-7228 


7 


1 


A6R419 


0898-7239 


0 


1 


Ji05t/>lWi>>iaOK£ 


A6R420 


07573442 


9 




A6R421 


0696-31 X 


8 




A8R422 

A6R423 


07573484 

07573442 


9 




AETP206 


12S136X 


0 


2 


A6TP401 


12S136X 


0 





Table 6~3. Replaceable Parts 

Description 



R6SSTOR 823 —1% AZSfH TF TOO*-lOO 
RESSron 823 e—1% .12W TF TC-0— 100 
R ES STOP U7 .05W TF TC-0«*-100 
resistor 383 ♦-!% .05W TF TC-0— 100 
R E SSTOR 147 ♦-!% .OSW TF TC-0— 100 



NOTASSGNED 

REsenroR lO0 1% .i2sw f tc-o*-ioo 
RES STOR 100 1% .0$W F TCiiO^lOO 
RESSTOR 75 1% -OSMf F TC«0^1X 
RESSTOR IX 1% .06W F TC«0*-1X 

RESSTOR 287K ♦-!% .125W TF TC^- lOO 
RESSTOR 287K ♦- 1% .12SW TF TC-0— 100 
RESSTOR 51.1 ♦-!% .OSW TF TC-0*-l« 
RESSTOR 51.1 ♦-!% .OSW TF TC-0*.-lW 
RESSTOR IX —1% .125W TF TC-0*-lX 

RESSTOR 422 ♦- 1% .OSW TF TC-0**- IX 
RESSTOR 422 ♦- 1% .XW TF TC-0— IX 



HESSTOR-TRMR 50K 10% TKF TOP-AOJ l-TRN 



RESSTOR 100K 1% .OSW F TC-O^IX 
RESSTOR lOOK 1% .OSW F TC»O^\00 
NOTASSSNED 

RESSTOR 287 1% .XW F TC*0^1X 
NOTASSGNED 

RESSTOR IX 1% .12SW F TC-0*-lX 
NOTASSGNED 

RESSTOR 311K — 1% .125W TF TCi-O—lX 
RESSTOR 1«2K*-1% .125W TF TC-^*»-lX 
network-res B-SP 10.0K OHM X 7 

RESSTOR IK ♦-!% .125W TF TC-iO»-1X 
RESSTOR 10K ♦-!% .12SW TF TO.O^lX 
RESSTOR 1 JiK ♦-!% .12SW TF TC*0*^1X 
RESSTOR lOK —1% .12SW TF TC-0— 1X 
RESSTOR 13BK»-1% .125W TF TC-0»-lX 



RESSTOR 4B4 ♦- 1% J)5W TF TCi^-lX 
RESSTOR 133K —1% .XW TF TC-0— IX 



RESSTOR lOK 1% .12SW F TC-0-.1X 
RESSTOR 3l.eC 1% .12SW F TC-O-lX 
RESSTOR X3K 1% .12SW F TC-O-lX 
RESSTOR 10K 1% .12SW F TOO^IX 

CONNECTOR-96L OONT PIN 1.14-MM-BSC-S2 SO 
CONNBCTOR-SGL CONT PIN 1.U-MM-BSC-SZ SO 



Mfr. 

Code 


Mfr. Part Number 


12498 


CT4-1/8.T032RS-F 


124X 


CT4.1/8-T032RS-F 


124M 


C3.1/8-TO-147R.F 


124X 


C3-1/8-TO-38R3^ 


12498 


C3-1/8-T0.147R.F 



24546 


CT4.1/8-TO.101.F 


24546 


CT3.1/8-TO-100R.F 


24546 


CT3.1/8-TO.75R0.F 


24546 


CT3-1/8.T0.100R.F 


124M 


CT4-1/B-T03873-F 


124X 


CT4.1/8-T0-2873^ 


124X 


C3.1/8.T031R1-F 


124X 


C3-l/8-T05lR1J^ 


124X 


CT4-1/8-TO-101.F 


124X 


C3-1/8.TO-42R2J? 


12496 


C3-1/8-TOU2R2.F 


73138 


82PR50K 



24548 


CT3-1/8.T0-1003.F 


24546 


CT3-1A9-T0-1003-F 


24546 


CT3-1/8-Ta397R.F 


24546 


CT4-1/8-TO-101.F 



12498 


CT4-l/8-T03in.F 


12496 


CT4-1/8-T0.1622-F 


C1433 


75031 


12496 


CT4.1/8.T0-1X1.F 


124X 


CT4-1/8.TO-1002.F 


124X 


CT4.1/8-TO-1981.F 


124M 


CT4.1/8-T0.1002..F 


12498 


CT4.1/8-Ta.lXl.F 



0S524 


CMF30-2 


05524 


CMF-504t 



24546 


CT4.1/8.T0.1002.F 


24546 


CT4-1/8.T03182.F 


24546 


CT4.1/8-T03082.F 


24546 


CT4-1/8-T0-10C2J= 


12360 


94. 1 55-1 01 0313330 


123X 


94.15S-101031-03-X 



^ Refer 10 Section 7 for update information. ■Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Ralaranea 


HP Part 


c 


Oty. 


Dadgnatlon 


Numbar 


D 


A6U14J100 


A6U101 

3I05UAHD AMOVE 
A6U101 


1820-2933 

1820-7278 


3 


t 


ASUt02 


1820-3485 


2 


1 


Aano3 


1826.0557 


5 


1 


A6U201 


1826-1613 


6 


2 


ASU202 


1826.1613 


6 




AGU207 


1826.0753 


3 


1 


A6U301 


0955.0145 


9 


1 


A6U302 


1826-0371 


1 


1 


A6U303 


1826.1612 


5 


1 


A6U401 


1826.0180 


0 


1 


A6U410 


1820.5490 


3 


1 


A6U411 


1820.1422 


3 


1 


A6W202 


1251-4670 


2 


1 




1258.0209 


9 


1 


A6XE101 


1251.1556 


7 


9 


A6XE201 


1251.1556 


7 




A6XE202 


1251.1556 


7 




ASXE203 


1251.1556 


7 




A6XE204 


1251.1556 


7 




A6XE20S 


1251.1556 


7 




A6XE301 


1251-1556 


7 




A6XE3Q2 


1251.1556 


7 




A6XE303 


1251.1556 


7 




A6XLM01 


1251.5596 


2 


2 


A6XLM02 


1251.5595 


2 





Table 6-3. Replaceable Parts 

Description 



NOT AS9GNED 
CPRESCRECL 



COlGrTAL 

IC Pf7f**y*0 

C OP AMP GP QUAD U-ttP-C PKG 
C RF/F AMPL IF ACCUSTOM PKG 
C RF/IF AMPt IF 4-CUSTOM PKG 

C OP AMP LOW-»AS-H-IMPO QUAD 14-OlP-C 
U-WAVE mixer 1 GHZ MAX 
C OP AMP LOW-BAS-W-IMPO 6-TO-99 PKG 
C RF/IF AMPt IF 4-CUSTOM PKG 
C TIMER TTL MONO/ASTBL 

c-intepface opvr bimos display 

IC MV TTL tS MONOST6L RETRC 

CONN-POST TYPE .100-PW-SPCG 3-CONT 
JUMPER-REMOVABLE 2 POSITION: IN 

CONNECTOR-SGL OONT SKT .02-IN-BSC-SZ RNO 
CONNECTOR-SGL CONT 9CT .C2-IN-8SC-SZ RNO 
CONNECTOR-SGL OONT SKT .02-IN-BSC-SZ RNO 
OONNECTOR-SGL CONT SKT ,02-IN-BSC-SZ RNO 

CONNECTOR-SGL CONT «T .02-IN-BSC-SZ RNO 
CONNECTOR-SGL CONT SKT .02-W-BSC-SZ RNO 
CONNECTOR-SGL OONT SKT .02-IN-BSC-SZ RNO 
CONNECTOR-SGL OONT SKT .02-IN-8SC-SZ RNO 
OONNECTOR-SGL CONT SKT .02-IN-BSC-SZ RNO 

POLARIZING KEY-POST CONN 
POLARIZING KEY-POST CONN 



Replaceable Parts 



Mfr. Mfr. Part Numbar 
Coda 



52648 


SP8606B 


284B0 


1820.7278 


04713 


MC12090L 


27014 


LM348J 


24539 


MSA-04aS 


24539 


MSA.04BS 


04713 


MC34004BL 


15542 


TFM2-10 


27014 


LF2S6H 


24539 


MAS.038S 


18324 


NES55N 


56289 


UCN.5B10A 


01295 


SN74L5122N 


28480 


1251-4670 


18873 


68786.202 


98291 

96291 

98291 

96291 


0064644 00 6 990 


96291 

9B291 


006 4BM 00 0 950 


98291 


006.46<4 OO.Q.990 


98291 


006.4844 00 0-990 


98291 


0064B44 00 0-990 


76381 


3518 


76381 


3518 



^ Refer lo Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 



rev,20MAR9I 



6-43.2 




Replaceable Parts 



Model 8657B 



Tabu 6~3. ReplaceabU Parts 

Reterance HP Part C Qty. Description Mfr. Mfr. Part Number 

Designation Number D Code 



A7 

A7 


08657^111 


5 


1 


200MHZ LOW^PASS PHTER ASSEMBLY 


26480 


08657-60111 


SiOSUASD ABOVE 
A7 

A7C1 


016(U49e 


e 




NOTAS96NED 

CUPACrrOR-neO S.6PF 200VOC CER 


29480 


0160-4498 


A7C2 


01«M49e 


e 




CAPAOTOR-ncO 5.6PF ^JSPf 200VOC CER 


28480 


0160.4498 


A7C3 


OIGOUM 


8 




CAPAOTORJTO 5.6Pf 200VOC CER 


29480 


0160.4498 


A7C4 


01604496 


8 




CAPACrrOR^rXO &6PP 200VOC CER 


28480 


0160.4498 


A7CS 


0160oU98 


8 




CAPAcrroR-nco s.6pf eoovoc cer 


29480 


0160-4498 


A7C6 


01604496 


8 




CAPACrrOR-PXO &6PP 200VOC CER 


28480 


0l60-a96 


A7C7 


01604491 


1 




CAPAOTOR-ncO 8^ e-.5PP 200VOC CER 


26480 


01600491 


A7C8 


01604491 


1 




CAPACrrOR-FXO 02Pf 200VDC CS) 


29480 


0160-4491 


A7C9 


01604491 


1 




CAPAOTOR-ncO 8^ 200VOC CER 


26480 


0160U491 


A7C10 


01604491 


1 




CAPACrrOR-fXO B2Pf 2mtc CER 


28480 


0160-4491 


A7Cn 


01604491 


1 




CAPAOTOR-fXO 02PF 200VOC Ca« 


29480 


0160-4491 


A7C12 


01604491 


1 




CAPAOTOOFXO ^JSP^ 200VOC CER 


28480 


0160-4491 


A7Cn 


01604496 


8 




CAPAOTOR-PXO 5.6Pf e.^ 200VOC CER 


29480 


01604498 


A7Ct4 


01604496 


8 




CAPAOTOR-PXO S.6PF 200VDC CER 


28460 


01604498 


A7C15 


01604496 


8 




CAPACrTOR-FXO S.6P^ e.^ 200VDC CER 


28480 


0160-4498 


A7C16 


0160U496 


6 




CAPACtTOR-PXO 5.6Pf 200VOC CER 


28480 


01604498 


A7C77 


01604496 


8 




CAPACrrOR-PXO S.6PF «. JPP 200VDC CER 


28480 


0160 4498 


A7CI0 


01604496 


8 




CAPACrrOR-FXD 5.6PF 200VOC CER 


28480 


01604498 


A7MP1 


066S6 00133 


4 




CUPSEMURGRNO 


28480 


08656.00133 


A7MP2 


06656^133 


4 




CUPSEMLRGRNO 


28480 


08656-00133 


A7MP3 


03801660 


0 


12 


SPACER-PRESSJN 0.188 IN LG: 0143 IN ID 


00000 


ORDER BY DESCRIPTION 


A7MP4 


03801660 


0 




SPACER-PRESS-JN 0188 M LG; 0143 M ID 


00000 


ORDER BY DESCRIPTION 


A7MP5 


03801680 


0 




SPACER-PRESS-JN 0.188 M LG; 0.143 M ID 


00000 


ORDER BY DESCRIPTION 



^Refer to Section 7 for update information. 'Factory Selected Component (Refer to Section 5). 



6-44 



rev.20MA R91 




Model 8657B 



Replaceable Parts 



Rsferenee 


HP Part 


C 


Designation 


Number 


D 



A8 


A8 


06657-S0132 


0 


A8C1 


01802207 


5 


A8C2 


0160U040 


6 


A6C3 


0160-3878 


6 


Aac4 


0160-40*0 


6 


A8CS' 


01604527 


4 


A8C6 


016040*0 


6 


A8C7 


016022*9 


3 


A6C8 


01604527 


4 


A8CS 


0l6O-*527 


4 


A6C10 


016040*0 


6 


A8C11 


0160-3878 


6 


A8C12 


016040*0 


6 


A8CI3 


01604383 


0 


2949U AM£> ABOVE 


A8C13 


01604358 


2 


A0CU 


0160-*0*0 


6 


A6C15 


0160-3878 


6 


A8C16 


01606705 


4 


A0C17 


01602055 


9 


A8C18 


01602243 


7 


A8C19* 


01606705 


4 


A8C20 


01603878 


6 


A8C21 


0160-3878 


6 


A8C22 


016040*0 


6 


ABC23 


01606705 


4 


A8C24 


016040*0 


6 


A8C2S 


016040*0 


6 


A8C26 


0160-3878 


6 


ABC27 


016040*0 


6 


A8C28 


01602873 


1 


A8C29 


01603873 


1 


A8C30 


0160-2237 


9 


A8C31 


0121-0*48 


8 


A8C32 


01603029 


9 


A9C33 


01604518 


3 


A8C3A 


01604527 


4 


A8C3S 


01604382 


9 


79#9U4//i>>lSOKE 


A8C3S 


0160-3873 


1 


A8C36 


016040*0 


6 


A8C37 


016040*0 


6 


ASC38 


01603878 


6 


A6C39 


0160-3878 


6 


A8C40* 


01603876 


6 


ASC41 


01604383 


0 


A8C42 


016040«0 


6 


ABC43 


0160-3878 


6 


A8C44 


01603876 


6 


A8C45 


016040*0 


6 



Table 6-3. Replaceable Parts 

Description 



PREOU04Cr MULTIPUER ASSEMBLY 

CAPACrrORAO 100UF«-10% iovoc ta 
CAPA crron-Fxo iooopf^i.^ ioovoccer 
CAPAC rrOR-fXO lOOOPf «-20% 100VDC CEP 
CAPACn'OR.fXO lOOOPf 100VDC CEP 

CAPACrrOP.PXO sspp zoovoc cep S*-30 

CAPAcrrop-^xo iooopp ioovdc cer 

CAPACrrOR^D A.7PP *--25Pf 500V0C CEP 
CAPACrrOR-fXO SSPP -5% 200VOC CEP 0^30 
CAPACrrOR^XO SSPF 200VOC CEP MO 
CAPACrrOP-FXO IOOOPP lOOVOC CEP 

CAPAcrrop.^xo iooopf <^2o% ioovdc cer 

CAPAOTOR-FXO 1000PF lOOVOCCEP 

CAPAcrrop-Fxo c.bpf ♦..spf roovoc cep 



CAP-FXD 0.03UF IOOVDC POL 

CAPAarop-Fxo iooopf ioovdc cep 
CAPAC rrOP-FXO iooopf ♦.20% ioovdc cep 

CAPACrrOR.^XO 2TPF *. 5 % 200VDC cep 0^30 
CAPACrrOP-^XO .OIUF «J0-20% ioovdc cep 
CAPAC rrOP-FXO 2.7PF ^.25PF 500VOC CER 

CAPACrrOP-FXD 27PF 200VDC CEP 0*-30 

CAPAOTOP^O IOOOPF .*.20% IOOVDC CER 
CAPACnrOP-FXO iooopf *. 20 % ioovdc CEP 
CAPACrrOP.FXO iooopf ioovdc cep 

CAPACrrOP-FXO 2 TPF 200VDCCEP 0*^ 

CAPACrrOR-FXO IOOOPF ioovdc cep 

CAPACnW^XD IOOOPF IOOVDC CEP 

cAPAcrroa^xo iooopf «-2o% ioovdc cep 
CAPACrrOP.FXO iooopf ioovdc cep 
CAPACrTOP-PXD 4.7PF JPF 200VDC CEP 
CAPACrrOR-FXD 4.7PF ^JSP^ 200VOC CEP 

CAPAOTOR-FXO 12PF *.2SPF 500VOC CEP 
CAPAOTOR.V TPMP-CEP 2.5.5PF S3V FC.MT6 
CAPAOTOR-FXO 7^ ^.5PF IOOVDC CEP 
CAPAOTOR.PXO 3^ 200VOCCEP 
CAPAOTOR-FXO SiPF 200VOC CEP 0»^ 

CAPAOTOR-FXO X3PF «.25PF 200VDC CER 



CAP-FXD 4.7PF 200VOC 

CAPAOTOR-FXO IOOOPF «-S« IOOVDC CEP 
CAPAOTOR-FXO IOOOPF IOOVDC CEP 
CAPAOTOR-FXO IOOOPF «-20% IOOVDC CEP 
CAPAOTOR-FXO IOOOPF *-20% IOOVDC CEP 

CAPAOTOR-FXO IOOOPF *-20% 100VOC CEP 

CAPAOTOR-FXO 6L8PF — .5PF 200VOC CEP 
CAPAOTOR-FXD IOOOPF *-5% IOOVDC CEP 
CAPAOTOR-FXO IOOOPF *-20% IOOVDC CEP 
CAPAcrroR-Fxo iooopf —2o% ioovdc cep 
CAPAOTOR-FXO IOOOPF -5% IOOVDC CEP 



Mfr. 

Cod# 



Mfr. Part Number 



2S480 O0S57-6O132 



56289 


1500107X901 0R2 


28*80 


016040*0 


28*80 


0160-3878 


29*80 


0160-40*0 


28*80 


01604527 


28*80 


016040*0 


28*80 


0160-2249 


28*80 


0160-4527 


28*80 


0160-4527 


28*80 


016040*0 


28*80 


0160-3878 


28*80 


0160-40*0 


20932 


5Q24E0200PD689O 



05176 


X1263UW 


28*80 


016040*0 


28*80 


0160-3878 


28*80 


0160-6705 


26*80 


0160-2055 


28*80 


0160-22*3 


28*80 


0160-6705 


28*80 


0160-3878 


28*80 


0160-3878 


28*80 


016040*0 


28*80 


0160-6705 


26*80 


0160-40*0 


28*80 


0160-40*0 


28*80 


0160-3878 


28*80 


016040*0 


28*80 


0160-3873 


28*80 


01600873 


28*80 


0160.2237 


28*80 


0121.0*48 


28*80 


0160-3029 


26*60 


01604518 


28480 


01604527 


28*80 


0160^*382 



06352 


F012C0G2D4P7D 


28*80 


0160-40*0 


28*80 


0160.40*0 


28*80 


0160-3878 


28*80 


0160-3878 


28*80 


0160-3878 


20932 


5C24E0200R0689D 


28480 


0160-40*0 


28*80 


0160-3878 


28*80 


0160.3878 


28*80 


016040*0 



* Refer 10 Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 



rev.OIJULYQO 



6-45 




Replaceable Parts 



Model 8657B 



De^natien 

AiC4S 

A8C47 

A8C48 

AtC4S 

AlCSO 

A8CS1 

A8CS 

A8CS3 

A8CSI 

A8CS5 

A8CS6 

A8CS7 

A8CSe 

A8JY 

A6J2 

A6J3 



A8J4 



A8L1 

A8L2 

A8L3 

A8L4 

ABL5 

Aa.6 

Aa.7 

AU 

Aats 

A0L10 

AS.11 

A«.t2 

A8L13 

AflLU 

AflLIS 

ASL16 

A8L17 

A8L18 

A8L19 

ABJiO 

AOJM 

ABL22 

AWL23 

AU4 

A8L25 

AU( 

A8L27 

ML2B 

A8L29 

Aaao 



HP Part 
Ntimbar 



C 

D 



Oty. 



Table 6-3, Replaceable Parts 

DasertpUon 



0180-2234 6 1 CAPACrr0A.nC0 SOOVDC CER 

0121-0452 4 1 CAPACrtOtUVTnMR-MRia-a4PF17^ 

01604040 6 CAPAOT0R-fX0l00CPF«-S%100V«CSt 

PART IS ETCHED TRACE ON ORCUrr BOARD 
01604518 3 CAPACrTOfUXD3JPF«-5Pf 200VDCCER 

PART S ETCHED TRACE ON ORCUrr BOARD 
01604040 6 CAPACrrOR-nCD1000PP<»-S%100VDCCER 

PART IS ETCHED trace ON ORCUrr BOARD 
0160-3878 6 CAPACTTOR-PXO 1000PP *-20% 100VDC CER 

01604040 6 CAPACrrOR-rai000PP*-S%100VDCCER 

01604382 9 CAPACTTOR-FXD X3Pf «-aSPf 200VtX CER 

01604490 0 1 CAPAOTOR-FXD1JPF<^-.2SPP200VOCCER 

0160-3878 6 CAPAOTOR-FXD 1000PP «-20% 100VDC CER 

1200-0607 9 SOCKET-C YOCONT OiP-SLOR 

1200-0607 9 SOCKET-ClOCONTOiP-SLOR 

12601626 0 2 CONNECTOR-RF SMC M PC 500HM 

2190-0124 4 7 WASHER-UC MTL T Na 10 .195-MJD 

2950-0078 9 7 NUT-HEX-dBL-CHAM 1032-TK) .067-M-THK 

1250-1626 0 CONNECTOR-RF SMC M PC SOOHM 

2190-0124 A WASHER-UC MTL T Na 10 .1964N4D 

2950-0078 9 NUT-HEX-08L-CHAM 10-32-THD UK7-M-THK 

9140-0210 1 1 mouctorrf-ckmldioouhs% 

9140-0141 7 INDUCTOR RF-CH-MLD 680NH 10% .106OX^6LG 

PART IS ETCHED TRACE ON ORCUrT BOARD 
PART IS ETCHED TRACE ON ORCUrr BOARD 
PART IS ETCHED TRACE ON ORCMT BOARD 

PART S ETCHED TRACE ON ORCUTT BOARD 
9100-3922 4 INOUCTOR-flxeD 120-1300 HZ 

P ART IS ETCHED TRACE ON ORCUTT BOARD 
PART IS ETCHED TRACE ON ORCUTT BOARD 
PART IS ETCHED TRACE ON ORCUTT BOARD 

9100-2251 0 3 INOUCTOR RF-CH-MlP 220NH 10% .ICSDxa S L G 

PART IS ETCHED TRACE ON ORCUTT BOARD 
PART IS ETCHED TRACE ON ORCUTT BOARD 
P ART IS ETCHED trace ON ORCUTT BOARD 
PART IS ETCHED TRACE ON ORCUTT BOARD 

9100-2922 4 INOUCTOR.FIXED 120-1300 HZ 

PART IS ETCHED trace ON ORCUTT BOARD 
PART K ETCHB) trace ON ORCUTT BOARD 
PART 6 ETCHED TRACE ON ORCUTT BOARD 
PART S ETCHED trace ON ORCUTT BOARD 

P ART B ETCHED trace ON ORCUR BOARD 
P ART IS ETCHED trace ON ORCUIT BOARD 
PART IS ETCHED TRACE ON ORCUT BOARD 
9100-2251 0 INOUCTOR RF-CH.I4LD220NH 10%. 1060X.26LG 

PART IS ETCHED trace ON ORCUrr BOARD 

PART IS ETCHED trace ON ORCUTT BOARD 
9100-3922 4 INOUCTOR^^XED 120.1300 HZ 

PART IS ETCHED trace ON ORCUTT BOARD 
PART IS ETCHED TRACE ON ORCUTT BOARD 
PART IS ETCHED trace ON ORCUTT BOARD 



Mtr. Mfr. Part Numbar 
Coda 



28480 0160-2234 

74970 187-0103-028 

28460 01604040 

29480 0160-4516 



28480 0160.4040 

28480 0160-3878 
28480 01604040 

26480 01604382 
28480 01604490 
28480 0160-3878 

28480 1200-0607 
28480 1200.0607 
28480 1250-1626 
29480 2190.0124 
28480 2960-0078 

28480 1250-1626 
28480 2190-0124 
28480 2960-0078 

28480 9140.0210 
28480 9140-0141 



28480 9100-3922 



28480 9100.2261 



28480 9100-3922 



28480 9100-2261 



28480 9100-3922 



^ Refer co Seciion 7 for update information. 



•Factory Selected Component (Refer to Section 5). 



6^6 




Model 8657B 



Replaceable Parts 



Table 6~3. Replaceable Parts 



Ratonince 


HP Part 


c 


Qty. 


Description 


Mfr. 


M!r. Part Number 


Designation 


Numbor 


0 






Code 




A8L31 








PART IS rrCHED trace ON ORCUrr BOARD 






A6L32 








PART IS ETCHED TRACE ON QRCUrr BOARD 






A8L33 








PART iS ETCHED TRACE ON ORCUrr BOARD 






A8L34 








PART S ETCHED trace ON ORCUrr BOARD 






A8L3S 








PART 6 ETCHED trace ON QRCUrr BOARD 






ASL36 








PART IS ETCHED trace ON ORCUrr BOARD 






A8L37 








PART IS ETCHED TRACE ON ORCUrr BOARD 






A8L38 








PART IS ETCHED trace ON QRCUrr BOARD 






A8L3S 








PART IS ETCHED trace ON ORCUrr BOARD 






A8L40 


9100.22S1 


0 




INDUCTOR RF-CH4MLD 220NH 10% .10SOX26LG 


28480 


91002251 


A8U1 








PART IS ETCHED TRACE ON ORCUrr BOARD 






A8L42 








PART IS ETCHED TRACE ON CtRCUT BOARD 






ABL43 








PART FETCHED TRACE ON ORCWT BOARD 






A8L44^8LS6 








NOT AS9GNED 






A6L57 


9100-3922 


4 




INOUCTOR.RXEO 120-1300 HZ 


28480 


9100.39S 


A8MP1 


OS65S-00099 


1 


1 


MULTI GROUND TAB 


28480 


noffjf 00031 


A8MP2 


066S6-00133 


4 




CUPSEMLRGRNO 


28480 


08656.00133 


A8MP3 


1251-2194 


1 


1 


CONNECTOR-SGL CONT SKT .021 JN-BSC-SZ 


28480 


1251.2194 


A8Q1 


1B54.10S0 


4 




transistor NPN si PD-180MW FT*5GHZ 


25403 


BFR91A 


ABQ2 


1854.1050 


4 




transistor NPN SI PD-180MW FT.5GHZ 


25403 


BFR91A 


A803 


1854.1234 


6 


2 


transistor NPN SI PD»300MW 


03334 


BFa65 


A80i 


1853.0020 


4 




TRANSSTOR PNP S PD-300MW PT.1S0MHZ 


28480 


1853-0020 


A8QS 


1854-1234 


6 




TRANSSTOR NPN 9 PD-300MW 


03334 


BFO-65 


A80S 


1854-0696 


2 




transistor NPN SI TO-72 PD-200MW 


28480 


1854.0696 


A807 


1854.0247 


9 




TRANSISTOR NPN S TO-39 PC^IW^ FT.800MHZ 


28480 


1854-0247 




1200.0173 


5 




INSULATOR-XSTR OAP-GL 


28480 


1200-0173 


A806 


1854-0247 


9 




TRANSISTOR NPN SI TO-39 PO-1W FT.BOOMHZ 


28480 


1854-0247 




1200-0173 


5 




INSULATOR-XSTR DAP.GL 


28480 


1200-0173 


A8R1 


0757.0294 


9 




RESfiTOR MJB 1% .125W P TOO^IOO 


19701 


MF4C1/B.T0.17R8-F 


A0R2 


0757.0403 


2 


1 


RESSTOR 121 1% .12SW F TC-0^100 


24546 


C4-1/8.T0-121R.F 


A8R3 


0698.3439 


4 




RESSTOR 178 1% .12SW F TC-O*-100 


24546 


C4-1/8.T0.178R.F 


ASM 


0698.3443 


0 




RESSTOR 297 1% .12SW F TC-O^lOO 


24546 


C4.1/8.T0-2B7R.F 


A8RS 


0757.0424 


7 




RESSTOR 1.1K 1% .12SW F T00*-I00 


~ 24546 


C4-1/B-TO.1101.F 


A8R6* 


0698.3153 


9 




RESSTOR X89C 1% .125W F TC-0^100 


24546 


C4-1/8-T0.3831.F 


A8R7- 


07574)396 


4 




RESSTOR 75 1% .12SW F T&^IOO 


24546 


C4.1/8-TO-75RO.F 


A8R8 


07574)346 


2 




RESSTOR 10 1% .12SW F TC-0^100 


24546 


C4.1/8.T0.10R0.F 


A8R9 


0757-0424 


7 




RESgTOR 1.1K 1% .12SW F TC-0-100 


24546 


C4.1/8.T0.1101.F 


ASRIO* 


0698-3153 


9 




RESgTOR XB3K 1% .125W F TC-0.-100 


24546 


C4-1/8-T0.38312: 


ASmi 


OCTS 3112 


9 




RESSTOR 237 1% .12SW F T0ii0<.100 


24546 


C4.1/8-T0-237R.F 


A8R12 


0757-0278 


9 




RESSTOR 1.7SC 1% .12SW F TC-0^100 


24546 


C4-1/8-T0.1781-F 


A8R13 


0757-0398 


4 




RESSTOR 75 1% .125W F TCi^lOO 


24546 


C4.1/8-T0.75RO.F 


AVtU 


0757.0278 


9 




RESSTOR 1.7SC 1% .12SW F TC-0^100 


24546 


C4.1/8.T0.1781.F 


Am^s 


0698-3153 


9 




RESSTOR 3.83K 1% .12SW F TC-0*.1X 


24546 


C4-1/9.T0J831.F 


ABRie 


0757-0346 


2 




RESSTOR 10 1% .12SW F TC«0*.1M 


24546 


C4-V8-T0.10R0-F 


2949U AND ABOVE 














A8R1S 


0699-1902 


4 


2 


RESSTOR 10 1% .05W TF TC4>*.1 X 


0SS24 


CMF-SO-ZI 


A8R17 


0757-0424 


7 




RESSTOR 1.1K 1% .125W F TCiiO^IW 


24546 


C4.1/8-T0.1 101.F 


A8R18 


0698U037 


0 




RESSTOR 484 1% .12SW F TC-0*-1M 


24546 


C4.1/8.T0-46M-F 


A8R1S 


0757.0346 


2 




RESSTOR 10 1% .12SW F TO-0*-1X 


24546 


C4.1/8.T0.10RO.F 


2949U and ABOVE 














A8R19 


0699-1902 


4 


2 


RESSTOR 10 1% .05W TF TC-0«^1X 


05524 


CMF-50^1 


A8R20 


0757-0424 


7 




RESSTOR 1.1K 1% .12SW F TC«0^1X 


24546 


C4-1/8-T0-1 101-F 



^ Refer to Section 7 for update information. *Factofy Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Table 6-3. Replaceable Parts 



Ref«r9ne« 

Designation 


HP Pan 
Numbor 


g Qty. 


Oescriptlon 


Mfr. 

Code 


Mir. Part Nun 


A6R21 


068a41S3 


9 


RESSTOR 3L93K 1% .125W F TC-0*-100 


24546 


C4.1/8.T0.3831.F 


A8R22 


0698-3153 


9 


RESISTOR 3LB3K 1% .12SW F TC-0^100 


24546 


C4.1/8.T0.3B31.F 


ASR23 


0757.0398 


4 


RESSrOR 75 1% A7SH F TC«0#-100 


24546 


C4.1/8.T0.7SROF 


A8R24 


07$7.OftO1 


0 


RESgTOR 100 1% .125W F TC-0«-100 


24546 


C4.1/8.TO.101.F 


A8R25 


07574M^I 


4 


RESSTOR eS 1% .12SW F TCiiO».100 


245a 


C4.1/a.TOa2SR^ 


A8R2S 


0757.0424 


7 


RESBTOR UK 1% f TDiO».100 


24Sa 


C4.1/B-T0.1101.F 


A8R27 


0757.0401 


0 


RESSTOR 100 1% .12SW F TC-O«-100 


245a 


C4-1/0.T0.101.F 


A8R28 


0757.0424 


7 


RESSTOR UK 1% .12SV F TC-0*»100 


24sa 


C4-1/8.T0.1101.F 


A8R29 


07574)346 


2 


RESSTOR 10 1% .1258^ F TC-Oe-lOO 


245a 


C4.iy8-TO.10R0.F 


A8R29 


07574)424 


7 


RESSTOR UK 1% .J2SW F TC-0»-100 


245a 


C4-1/8.T0-1101.F 


ASR30 


0698.3153 


9 


RESSTOR 3J3K 1% .12SW F TC-0^100 


245a 


C4.1/8.T0.3831.F 


A8R31 


07574)401 


0 


RESSTOR 100 1% .12SW F TC-0^100 


24sa 


C4-1/8-T0.101.F 


A8R32 


0757.0398 


4 


RESSTOR 75 1% .12SW F TC<^100 


245a 


C4-1/8.T0-7SR0.F 


A8P33 


07574)180 


2 


RESSTOR 31.6 1% .12SW F TC-0^100 


28460 


0757.0180 


A8R34 


0757.0401 


0 


RESSTOR 100 1% .12SW F TCiiO^lOO 


245a 


C4.1/8.T0.101.F 


ASRaS 


0757.0421 


4 


RESSTOR 825 1% .125W F TM«.100 


24Sa 


C4.1/8.T0.a2SR.F 
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Model 8657B 



Replaceable Pam 



R«fer»iic« 

Designation 



Table 6~3. Replaceable Parts 

HP Part C Qty. Daaertptlon 

Number D 



Mfr. 

Code 



Mir. Part Number 



A9 

AS 06657.69002 1 1 RESTORED ATTENUATOR MODULE 



2BA60 06657.69002 



^ Refer to Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 


Table 6-3. Replaceable Parts 


Model S657B 


Ref«mne« HP Part C Qty. 

Oesigiiation Number D 


OMCtipflOB 


Mfr. Part Numbar 

Coda 



A10 

A10 


06857^113 


7 


1 


A77E»«JAT0R OIWE BOARD 


28480 


08657-60113 


A10C1 


01604833 


5 


2 


CAP-6X0 0.022UP 100 V 


09969 


RPA2QX7R229C100V 


A10C2 


01604833 


5 




CAP-FXD 0.02ZUF 100 V 


09869 


RPA2Q)C7R223C100V 


A10C3 


01604835 


7 


6 


CAP->fXD 0.11^ SO V 


OyWFP 


RPA20X7R104IC50VPT 


A10OI 


01804291 


3 


6 


CAP-nCD 1UF3SVTA 


56289 


1S00106X903SA2 


A10CS 


0180-0291 


3 




CAP^FXD 1UF 35 V TA 


56289 


15001 0SX903SA2 


A10C6 


0180-8291 


3 




CAP-FXD 1UF3SVTA 


56289 


1500105X903SA2 


AtOCT 


0180-0291 


3 




CAP-fXO 1UF35VTA 


56289 


1S0OI0SX903SA2 


A10C8 


0180-0291 


3 




CAP-RCO 1UF35 VTA 


56288 


1500106X903SA2 


A10C9 


0180-0291 


3 




CAP-FX01UF35VTA 


56289 


1500106X903SA2 


A10C10 


0160483S 


7 




CAP-FXO aiUFSO V 


09969 


RPA20X7R104KSOVPT 


Alocn 


0160483S 


7 




CAP-no 0.1UPS0 V 


09969 


RPA20X7R104IC50VPT 


A10C12 


016O483S 


7 




CAP-RCO aiUF 50 V 


09969 


RPA20X7R104IC50VPT 


A10C13 


016Q483S 


7 




CAP^RCO 0.1UP 50 V 


09969 


RPA20X7R1O4KSOVPT 


A10CU 


01604835 


7 




CAP.RCO 0L1UF 50 V 


09969 


RPA20X7R1 04K50VPT 


A10C15 


0180-3467 


1 


1 


CAP-RCO 22UF 63 V AL-a.CTLT 


103S2 


CEUSM1J220 


A10C16 


0160-S469 


5 


2 


CAP-RCO 1UF 50 V POLYE-MET 


50068 


6F0640010SKOe 


A10C17 


0160-5469 


5 




CAP-RCO 1UP 50 V POLYE-MET 


50088 


BF06400106KOe 


A10C18 


01604832 


4 




CAP-RCO OlOIUF 100 V 


28480 


01604832 


A10CR1 


1901-00S0 


3 


4 


OlOOE-SwrrCHING 80V 200MA 2NS 00-35 


9N171 


1N4150 


A10CR2 


1901.0050 


3 




OCOE-SWrrCHING 80V 200MA 2NS 00-35 


9N171 


1N4150 


A10CP3 


1901-0050 


3 




OCOE-SWrrCHMG 80V 200MA 2NS 00-35 


9N171 


1N4150 


A10CM 


1901-0731 


7 


1 


OCDE-PWR RECT 400V 1A 


28480 


1901.0731 


A10CRS 


19014)050 


3 




OtOOE-SWnrCHING 00V 200A4A 2NS DO-35 


9N171 


1N4150 


A10J1 


1251-8106 


7 


1 


CONN-POST TYPE .100-PIN-SPOG 20-CONT 


28480 


1251-6106 


A1QJ2 


12514927 


2 


1 


CONN-POST TYPE .100-PIN-SPCG 16-OONT 


28480 


1251-4927 


A10J3 


1251-4670 


2 


2 


CONN-POST TYPE .100-PP4-SPOG 3-CONT 


28480 


1251-4670 


A10M 


5021-2826 


3 


1 


RFPrmNG 


28480 


5021-2826 


A10JS 


12514670 


2 




CONN-POST TYPE .100-PIN-SPOG 3-OONT 


28480 


1251-4670 


A10N4 


0535-0109 


5 


1 


NUT-HEX 06L-CKA8# M5 X 0.8 2.SMM-THK 


28480 


-OS3S.0109 


A10Q1 


1853-0291 


9 


1 


TRANSISTOR PNP 2N2907A SI TO-18 POUOOMW 


04713 


2N2907A 


A10Q2 


1853-0406 


0 


1 


TRANSSTOR PNP 2N6476 SI TO-220AB PD-40W 


34371 


2N6i76 


A10R1 


0757-0442 


9 


4 


RES6T0R 10K e—1% .12SW TF TC-Oo-100 


12498 


CT4.1/8.T0-10Q2-F 


A10R2 


0757-0442 


9 




RESSTOR 1QK e—1% .12SW TF TCiaO—100 


12498 


CT4-1/8.TO-1002-F 


A10R3 


0698-3152 


8 


1 


RESSTOR 348K <p-1% .125W TF TC-Oa— 1O0 


12498 


CT4.1/8-T0-3481-F 


AlOfU 


0757-1084 


9 


1 


RESSTOR 147K«-1% .12SWTF TC-Oa— 100 


12488 


CT4-1/B-T0-1471.F 


A10RS 


0698-0083 


9 


3 


RESSTOR laeK .P-1% .12SW TF TC«0«»-100 


12498 


CT4-1/8-TO-1961-F 


A1QR6 


OCTB TO67 


e 




RESSTOR 1 J8K ♦-!% .125W TF TC^-100 


12498 


CT4.1/8-TO-1961.F 


A1QR7 


0757-0442 


9 




RESSTOR 1QK e—1% .12SW TF TC-O^-lOO 


12498 


CT4.1/B.T0-10Q2-F 


A10R8 




8 




RESSTOR 186K ♦-!% .12SW TF TC-^p-100 


12498 


CT4-1/8-TO-1961-F 


A10R9 


0757-0442 


9 




RESSTOR 1QK .12SW TF TC*0»-100 


12498 


CT4-1/8.TO-1002^ 


A10P10 


0757-0428 


1 


1 


RES8STOR 1.63C ♦- 1% .12SW TF TC-Oa^100 


12498 


CT4.1/8-T0-1621-F 


A10R11 


0757-0384 


0 


1 


RESSTOR 51.1 <P-1« .12SW TF TC-0*>-100 


12498 


CT4-1/8.T0^1R1.F 


AI0R12 


0757.0465 


6 


1 


RESSTOR 10QK «—1% .12SW TF TC«0»-100 


12498 


CT4-1/8-T0-1003-F 


A10R13 


008-3396 


2 


2 


RESSTOR 3L3 ♦-!% TF TC-0— 100 


K8479 


H2 


A10RU 


0698-3396 


2 




RESSTOR 38.3 a—1% SW TF TC-Oa^-100 


K8479 


K2 


A10R15 


0757-0460 


1 


1 


RESSTOR 61 JK —1% .125W TF TC-Oa-100 


12498 


CT4.1/B-T0-61S2-F 



^ Refer to Section 7 for update infomuktion. 



■Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6-3. Replaceable Parts 





HP Part 


c 


Qty. 


DascrlptJon 


Mfr. 


Mfr. Part Numbar 


Oesignatiofi 


Numbar 


D 


Coda 


A10P16 


07S7«4H17 


8 


1 


RE9ST0R 562 <*>-1% .12SW 7F T00»-100 


12496 


CT4-1/8-T0-562R-F 


A10R17 


07S7-OA39 


4 


2 


RESISTOR 6.81K —1% .12SW TF TC-0»-100 


12496 


CT4-1/8-T0-681 1-F 


A10R18 


oeii.iiSA 


5 


1 


RESSTOR 50 «>-5% 5W PWl TC-O»-20 


01686 


TS 


A10R19 


0757-003 


0 


1 


RESISTOR 11K .125W TF TC«0»-100 


12498 


CT4-1/8.T0-1102-F 


A10R20 


07S7.0SU 


9 


1 


RESISTOR 511 ♦-1%SMrTFTC-0»-100 


K6479 


H2 


A10R21 


0C9a.31S5 


1 


1 


RESISTOR 4.64X ♦-1% .12SW TF TC-Oa^lOO 


124» 


Cr4-1/8-T0-4641.F 


A10R22 


0757-Oi39 


4 




RESISTOR 6.81IC —1% .12SW TF TC»0*-100 


12496 


CT4-1/8-T0-6B11-F 


A10R23 


ossaaBos 


8 


1 


RESISTOR 10^ ♦-ai% .12SW TF TC-0*-2S 


12496 


NESS 


A10TP1 


0360-2359 


0 


2 


TERMINAL-T^ST POtfTT ^30IN ABOVE 


4G810 


23ai00 


A10TP2 


0360-2359 


0 




terminal-test point ^306^ ABOVE 


4G810 


230.100 


A10U1 


1820-1730 


6 


1 


C FF TTL LS D-TTPE POS-EDGE-TRC COM 


01295 


SN74LS273N 


A10U3 


1820-1422 


3 


1 


C MV TTL LS MONOSTBL RETFOG 


01295 


SN74LS122N 


A10LM 


1820.2634 


1 


1 


C INV TTL ALS HEX 


01295 


SN74ALS04BN 


A10U6 


1820-3480 


7 


3 


C ORVR TTL ALS AND QUAD 2-MP 


01295 


SN74ALS1008AN 


A10U7 


1820-3480 


7 




C ORVR TTL ALS AND QUAD 2-INP 


01295 


SN74ALS1008AN 


A10U9 


1820-3480 


7 




C ORVR TTL ALS AND QUAD 2-INP 


01295 


SN74ALS1006AN 


A10U10 


1826-0139 


9 


1 


1C OP AMP GP DUAL 8-OIP-P PKG 


04713 


MC1458P1 


Aloun 


1826-0785 


1 


1 


C OP AMP LOW-BIAS-H-IMPO DUAL 8-OlP-C 


04713 


MC34002BU 


A10U12 


1856-0066 


2 


1 


TRANSISTOR ARRAY 14-PlN PLSTC TO- 116 


04713 


MPQ6700 


A10U13 


1820-2111 


9 


2 


1C— INTERFACE ORVR iNV 


01295 


SN75468N 


A10UU 


1820.2111 


9 




C-INTERFACE ORVR MV 


01295 


SN75468N 


A10U15 


1826-0393 


7 


1 


C V RGLTR-AOJ-POS 1^/37V TO-220 PKG 


27014 


LM317T 


A10U16 


1820-2488 


3 


1 


C FF TTL ALS 0-TYPE POS-EOGE-TRC 


01295 


SN74ALS74AN 


A10U17 


18202924 


2 


1 


C GATE CMOS/74HC NOR QUAD 2-lNP 


04713 


MC74HC02N 


A10VR1 


1902-0244 


9 


1 


OOOE-ZNR 30V 5% PC^IW IR-SUA 


28460 


1902-0244 


AIOWY 


1258-0209 


9 


1 


jumper-removable 2 POSITION; 2SO IN 


18873 


68796-202 


A10XE4 


1251-1556 


7 


1 


OONNECTOR-SGL CONT SKT .02-lN-BSC-SZ RNO 


98291 


006 4844 00.0 990 



^ Refer to Section 7 for update information. ■Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model S657B 



Rafaianea 


HP Part C Qty, 


Oesigfiatlon 


Numbar D 



All 

All 


0B6S7^1U 


8 


1 


A11C1 


01B0.0291 


3 


3 


A11C2 


O1B0.Q2B1 


3 




A11C3 


OIBO^I 


3 




A11C4 


01604835 


7 


6 


A11CS 


0160 4835 


7 




A11C6 


01604835 


7 




A11C7 


01604791 


4 


1 


A11CB 


OIBO^IS 


1 


2 


A11C9 


01B0W5 


1 




A11C10 


01604796 


8 


1 


A11C11 


01604B07 


3 


2 


A11C12 


01604835 


7 




A11C13 


01604835 


7 




A11C14 


01664807 


3 




A11C15 


01B628Z1 


9 


2 


Aiicie 


0186^1 


9 




A11C17 


01662225 


5 


1 


A11C18 


01660336 


5 


1 


A11C19 


01860375 


4 


1 


A11C20 


01665035 


1 


1 


A11C21 


01665036 


2 


1 


A11C22 


01665469 


5 


1 


A11C23 


01860100 


3 


2 


A11C24 


01860100 


3 




A11C2S 


01604835 


7 




A11C26 


01664812 


0 


1 


A11C27 


01862698 


8 


1 


A11C28 


01664835 


7 




A11C29 


01664836 


7 




A11CR1 


1901^6 


6 


2 


A11CR2 


1901.0376 


6 




A11CR3 


1901.0050 


3 


3 


A11CR4 


1901.0060 


3 




A11CRS 


1901.0060 


3 




A11CRS 


1901.0800 


7 


1 


A11CR7 


19014)040 


1 


3 


A11CR8 


19014)040 


1 




Aliens 


19014)040 


1 




A11J1 


1251.8248 


8 


1 


A1U2 


12514700 


9 


1 


A11J3 


12514670 


2 


2 


A11J4 


12514670 


2 




A1US 


12560209 


9 


2 


A11J6 


12584)209 


9 





Table 6-3. Replaceable Parts 

D#scription 



AUC3I0 BOARD 

CAP-FX01UF35VTA 

CAP-FXD1UF35VTA 
CAP-FX01UF35VTA 
CAP-FX00.11FSOV 
CAP-fXD 0.1UP50V 
CAP-FX00.1UF50V 

CAP-WO 10PF 100 V 
CAP-FXO 100UF10 VTA 
CAP-FXO 1000F 10 V TA 
CAP«-FXO0P100 V 
CAP-FX033PF 100 V 

CAP-FXOC.1UP50 V 
CAP-FXO0.iuP5OV 
CAP-nC0 33Pf 100 V 
CAP-FX022UF 35 V TA 

CAP-FX022UF3S VTA 

CAP-FXO 2000PF 300 V MCA 
CAP-FXO 100PF 300 V MCA 
CAP->nC0 68UF20VTA 
CAP-FXO aOSluF 100 V POLYP-MET 
CAP-FXO 0.27UP 100 V POLYP-MET 

CAP-FXO 1UF 50 V POLYE-MET 
CAP-FX04.7UP3S VTA 
CAP-FX04.7UF35VTA 
CAP-FXDaiUF50 V 
CAP*FXD220Pf 100 V 

CAP-FX04.7UF3S VTA 
CAP--PXO aiUF SO V 
CAP^PXD Q.1UF SO V 

DIOOE*GEN PRP 35V SOMA 0O-3S 
OOOE-GB^ PRP 35V SOMA DO-35 
OCOE-SWrrCHMG BOV 20QMA 2NS 00-35 
OCOE-SWrrCHPC BOV 200AAA 2NS 00-35 
DCOE-SWrrCHM BOV 200MA 2NS 00-35 

0C06-GEN PRP 125MA 00-35 
OCOE-SWrrCH»C 30V SOMA 2NS 00-35 
OOOE-SWrrCKW6 30V SOMA 2NS 00-35 
OCOE-SWrrCHMG 30V SOMA 2NS 00-35 

CONN-POST TYPE .100-PW-SPOG 26-CONT 
CONN-POST TYPE .100-PIN-SPOC 3-CONT 
CONN-POST TYPE .100-PB4-SPOC 3-OONT 
conn-post type .100-PIN-SPCG 3-OONT 
JUMPER-REAAOVA6LE 2 POSrnON; ^ M 

JUMPS)-PEM0VA6LE 2 POSTCN; .250 M 



Mfr- Mfr. Part Numbar 
Coda 



28480 


08657.601M 


56288 


15Q01Q6X903SA2 


56299 


1S00106X9036A2 


56289 


1500106X903SA2 




RPA20X7R164IC50VPT 


09969 


RPA20X7R1 04K50VPT 




nPA20X7R1 64K50VPT 




PPAIOCOGIOOOIOO 


12344 


T354J107M010AS 


12344 


T364J107M010AS 


09969 


RPAtOCOG4n7D100 


09969 


nPA10C0633QJ100 


09969 


nPA20X7ni04K50VPT 




RPA20X7R104KS0VPT 


09969 


nPA1000G330J100 


12344 


T3S4K226M03SAS 


12344 


T364K226M03SAS 


28480 


01662226 


28480 


01604U36 


56299 


1500696X902062 


sail 


061.10624C363UW 


84411 


27.10624C363UW 


50099 


BF064D010SKOB 


56289 


1S0O475X903SB2 


56289 


1500475X903562 


09969 


PPA20X7ni04IC50VPT 


09969 


nPA10C0622U100V 


04222 


M06.03&475.1 0/9038 


28490 


01604835 


28480 


01604836 


9N171 


1N3S95 


9N171 


1N3S86 


9N171 


1N41S0 


9N171 


1N4150 


9N171 


1N4150 


28480 


1901.0680 


9N171 


1N4148 


9N171 


1N4148 


9N171 


1N4148 


28490 


12514248 


28480 


12514700 


28490 


12514670 


28490 


12514670 


18873 


68786202 


18873 


68786202 



TRcfcr 10 Section 7 for ujxiAie inforraaiion. •Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6-3. Replaceable Pans 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty. 


Description 


Mfr. 

Code 


Mfr. Pan Number 


A11L1 


9ia0.01A4 


0 


2 


INDUCTOR Rf-CH-ML04.7UH —10% 


91637 


IM-24.7UH 10% 


A11L2 


91AOOU2 


8 


1 


INDUCTOR RF-CH-ML02.2UM —10% 


91637 


IM-2 2^H 10% 


A!1L3 


9iaaoiA4 


0 




INDUCTOR Rf:-CH*MLD 4.7UH —10% 


91637 


IM-2 4.7UH 10% 


A11Q1 


18SSOA20 


2 


B 


TRANStSrOR J-FET 2N4391 N-.CHAN D-MOOE 


17BS6 


2N4391 


A11Q2 


185S4SS3 


9 


1 


TRANSSTOR J-FET N-CHAN D-M00£ TO-92 si 


28490 


1855-0253 


An03 


18SS.0420 


2 




TRANS6TOR J-FET 2N4391 N-CHAN O-MOOE 


17856 


2N4391 


Ano« 


18SS.Oi20 


2 




TRANSSTOR J-FET 2N4391 N-CHAN D-MOOE 


178S6 


2N4391 


Alios 


1BS5-0420 


2 




TRANSSTOR J-FET 2N4391 N-CHAN O-MOOE 


17856 


2N4391 


A1106 


1SS5-0292 


6 


2 


TRANSSTOR J-FET 2N5432 N-CHAN O-MOOE 


27014 


2N5432 


A1107 


18S54U20 


2 




TRANSSTOR J-FET 2N4391 N-CHAN O-MOOE 


17856 


2N4391 


A1106 


18S5-0A20 


2 




TRANSSTOR J-FET 2N4391 N-CHAN O-MOOE 


17856 


2N4391 


A11Q9 


1855-0292 


6 




TRANSSTOR J-FET 2N5432 N-CHAN D-MODE 


27014 


2NS432 


A11Q10 


185S>0*20 


2 




TRANSSTOR J-FET 2N4391 N-CHAN D-MOOE 


17856 


2N4391 


A11011 


1855-0420 


2 




TRANSSTOR J-FET 2N4391 N-CHAN D-MOOE 


17856 


2N4391 


Alim 


0757.0814 


9 


1 


RESISTOR 511 — 1%3WTFTD^-100 


KS479 


H2 


A11R2 


0698-3447 


4 


1 


RESSTOR 422 *-l% .125W TF TC-0»-100 


12496 


CT4-1/8-TO-122R-F 


A11R3 


2100-3534 


7 


2 


RESSTOR-TRMR 100 10% TKF TOR-AOJ 17-TRN 


09969 


3105W101 


A11R4 


0698-3440 


7 


1 


RESSTOR 196 — 1% .125W TF TOO— 100 


12498 


CT4-V8-TO-196R-F 


A11R5 


0698-6295 


6 


2 


RESSTOR 300— 0.1% .12SW TF TC-0— 50 


12498 


NC55 


A11R6 


0698-6295 


6 




RESSTOR 3W —0.1% .12SW TF TC-8— 50 


12498 


NCS5 


A11R7 


0698-6983 


9 


7 


RESSTOR 20.4K —01% .12SW TF TCi.0— 25 


19701 


5033R-1/8-T9-2042.B 


A11R8 


0698-4015 


4 


2 


RESSTOR 600 —0.5% .12SW TF TC-0»-100 


12498 


NA4 


A11R9 


0757-0438 


3 


1 


RESSTOR 5. : IK — “1% 125W TF TC-^- lOO 


12498 


CT4-1/e-T0-5lll-F 


A11R10 


0757-0465 


6 


6 


RESSTOR lOOK — 1 % l25w TP TC-0— 100 


12498 


CT4-1/B-TO-1003-F 


A11R11 


0757-0465 


6 




RESSTOR 100K —1% .125W TP TC-0— 100 


12498 


CT4-1/8-TO-1003-F 


A11R12 


0757-0465 


6 




RESSTOR 100K — 1% .125W TF TC-0— 100 


12498 


CT4-1/8-TO-1003-F 


A11R13 


0698-6983 


9 




RESSTOR 20.4A — ai% .12SW TF TC-0— 25 


19701 


5033R.1/8.T9-2042.B 


A11RU 


0698-6983 


9 




RESSTOR 2a4K —0.1% ,125W TF TC-0— 25 


19701 


S033R.V8-T9.2042-B 


A11R15 


0757-0463 


4 


1 


RESSTOR 82^ —1% .12SW TF TC-0»-100 


12496 


CT4-1/8-T0.82S2-F 


A11R15 


0757-0464 


5 


1 


RESSTOR 909K —1% .12SW TF TC-0»-100 


12496 


CT4-1/B-TO.9092-F 


A11R16 


2100-3859 


7 


3 


RESSTOR-TRMR 20K 10% TKF TOP-AOJ 17-TRN 


09969 


310SW203 


A11R17 


2100.3659 


7 




rESSTOR-TRMR 20K 10% TKF TOR-ADJ 17-TRN 


09969 


3105W203 


A11R1B 


0757-0465 


6 




RESSTOR 100K —1% .125W TF TC-0— 100 


12496 


CT4-1/8-T0-1003-F 


A11R19 


0698-3266 


5 


2 


RESSTOR 2371C —1% .125W TF TC-0— 100 


12496 


CT4-1/8-T0-2373-F 


A11R20 


2100-3286 


6 


1 


RESSTOR-TRMR 10K 10% TKF TOP-AOJ 17-TRN 


09969 


3105W103 


A11R21 


0698-3266 


5 




RESSTOR 237K—1% .12SWTF TC-0— 100 


12498 


CT4-1/8-T0.2373-F 


A11R2S 


06984475 


0 


1 


RESISTOR 9.76K —1% .12SW TF TC-8^-100 


12496 


CT4-1/8-T0-9761-F 


A11R2S 


0757-0280 


3 


5 


RESSTOR IK —1% .125W TF TC-8-100 


12496 


CT4-1/8.TO-1001-F 


A11R27 


0757-0442 


9 


6 


RESSTOR 10K —1% .125W TF TC-0— 100 


12498 


CT4-1/8-TO-1002-F 


A11R2S 


07574)394 


0 


3 


RESISTOR 51.1 —1% .12SW TF TC-0— 1W 


12498 


CT4-1/8.T0-51R1-F 


A11R29 


0698-3154 


0 


1 


RESSTOR 4JSK —1% .12SW TF TC-0— 100 


12498 


CT4-1/B.TO-4221-F 


A11R30 


0696-6320 


8 


2 


RESISTOR SK —01% .125W TF TOO— 25 


12498 


NESS 


A11R31 


0698-8863 


8 


2 


RESSTOR 5Jac —0.1% .125W TF TOO— 25 


12498 


NESS 


A11R32 


0698-8863 


8 




RESSTOR 82K —0.1% .12SW TF TOO— 25 


T249B 


NESS 


A11R33 


0698-6320 


8 




RESSTOR 5K —0,1% .125W TF TC-0— 25 


12496 


NESS 


AIIRJi 


06983151 


7 


2 


RESISTOR 2J7K —1% .12SW TF TC-0— 100 


12496 


CT4-1/B.TO-2871-F 


A11R3S 


06983151 


7 




RESISTOR 2.87K — 1% .12$W TF TC-0— 1 00 


12496 


CT4.1/8-TO-2871.F 


A11R36 


0757-0280 


3 




RESSTOR IK —1% .125W TFTOO— 100 


12498 


CT4-1/B-T0-1001-F 


A11R37 


0757-0280 


3 




RESSTOR IK— 1%.125WTF TOO— 100 


12496 


CT4-1/8-T0.1001-F 



'Refer to Section 7 for update information. •Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Table 6-S. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Oty. 


Description 


Mfr. 

Code 


Mfr. Part Number 


A11R38 


0696.3A5A 


3 


2 


RESSTOR 21SK ♦-1% .125W IT TC-0..-100 


12498 


CT4-1/8-T0-2153.F 


A11R39 


06se-345i 


3 




RESISTOR 215K 1% .125W TF TC-^-l00 


12498 


CT4-1/8-T0.2153.F 


A11R40 


0698^190 


8 


1 


RESSTOR 31.8K ♦-!% .12SW TF TC-0— 100 


12496 


CT4-1/6.T0-3162-F 


A11R41 


0699-0073 


8 


1 


RESISTOR 10M ♦-!% .125W TF TC-0— ISO 


19701 


S05JYL10M00F 


A11R42 


0757-0465 


6 




RESISTOR 100K ♦-l^k .12SW TF TC-0— 100 


12496 


CT4.1/6.T0.1003-F 


AT1RA3 


0757.0442 


9 




RESISTOR 10K ♦-!% .125W TF TC-0*-100 


12498 


CT4-1/S.T0.1002-F 


A11RA4 


0757-0465 


6 




RESISTOR lOOK —1% .125W TF TC^iO— 100 


12498 


CT4-1/e-T0-1003J= 


A11R45 


07574)442 


9 




RESISTOR lOK — 1% J25W TF TCi-0— 100 


12496 


CT4-1/8-T0.1002-F 


AHRA6 


0696-3441 


8 


1 


RESISTOR 215 — 1% 125W TF TC»0— lOO 


12498 


CT4-1/e-T0-2l5R-F 


A11RA7 


07574)461 


2 


1 


RESISTOR 68.1K — 1%.125W TF TOO— lOO 


12496 


CT4-1/8-T06ei2-F 


A11R48 


0757.0296 


1 


1 


RESISTOR 9.09K .125W TF T00»-100 


19701 


5033R-1/8-T0-909UF 


A1tR49 


0757-0420 


3 


1 


RESISTOR 750 ♦-!% .125W TF TOO— 100 


12498 


CT4.V8-T0-751J^ 


AURSO 


2100-3S34 


7 




RESISTOR-TRMR 100 10% TKF TOP-AOJ 17-TRN 


09969 


31Q5W101 


A11RS1 


0757-0394 


0 




RESISTOR 51.1 #—1% .125W TF TOO— 100 


12496 


CT4-1/8-T0-S1R1-F 


A11RS3 


0757-0462 


3 


1 


RESISTOR 75K ♦-!% .12SW TF TOO— 100 


12498 


CT4-1/8-T0-7502-F 


AtIRSi 


0696-3457 


6 


1 


RESISTOR 316K —1% .12SW TF T00»>100 


12498 


CT4 


A11RS5 


075742280 


3 




RESISTOR lie —1% .12SW TF T00*-100 


12498 


CT4-1/8-TO-1001-F 


AHRSS 


0696-6983 


9 




RES^TOR 20.4K ♦-0.1% .125W TF TOO— 25 


19701 


5033R.1/6.T9-2042.6 


AT1RS7 


0696.6963 


9 




RESISTOR 204K ♦-0.1% .125W TF TO.O— 25 


19701 


5033R.1/8-TS-2042.B 


AliRse 


0757-0465 


6 




RESISTOR lOOK ♦-!% .12SW TF TOO*-lOO 


12498 


CT4-1/3-TO-1003-F 


AHRSS 


0757-0465 


6 




RESISTOR 100K —1% .125W TF TC-0*-100 


12496 


CT4-1/9-T0-1003-F 


A11R60 


0696-3157 


3 


1 


RESISTOR 19.6K ♦-!% .125W TF TOO— 100 


12496 


CT4-1/6.T0-1962-F 


A11R61 


0757-0440 


7 


1 


RESISTOR 75K ♦-!% .12SW TF TOO— 100 


12496 


CT4.1/e-TO-7S01.F 


A11R61 


0757.0444 


1 


1 


RESISTOR 12.1K —1% .125W TF TOO— 100 


12498 


CT4-1/8-TO-1212-F 


A11R62 


2100-3091 


1 


1 


RESISTOR-TRMR 2K 10% TKF TOP-AOJ 17-TRN 


09969 


310SW202 


A11R63 


0757-0401 


0 


1 


RESISTOR 100 ♦-!% .125W TF TOO— 100 


12498 


CT4-1/8-TO-101.F 


AnR64 


07574)422 


5 


1 


RESttTOR 909 —1% .12SW TF TOO— 1M 


12498 


CT4.1/8-TO-909R.F 


A11R6S 


0757-0280 


3 




RESISTOR IK ^-1% .12SW TF TOO^-100 


12496 


CT4-1/8-T0-1001-F 


AHR66 


2100-3502 


9 


1 


ResSTOR-TRMR 200 10% TKF TOP-AOJ 17-TRN 


09969 


3105W201 


A11R67 


0757-0279 


9 


1 


RESISTOR 1.78K ♦-!% .125W TF TC^O— 100 


12498 


CT4-1/8-T&.1781-F 


A11R68 


0757-1094 


9 


1 


resistor 1.47K ♦-!% .125W TF TC^O— 100 


12498 


CT4-1/8-T0-1471-F 


A11R69 


0696-8827 


4 


3 


RESISTOR 1M —1% .125W TF TOO— 100 


12498 


CT4 


AnR70 


0698-3459 


8 


1 


RESISTOR 363K ♦-!% .125W TF TC^O— 100 


12498 


CT4 


AHR71 


0757-0421 


4 


1 


RESISTOR 825 — 1% .12SW TF TOO— 100 


12498 


CT4-1/8-TO-825R-F 


A11R72 


2100-3659 


7 




RESISTOR-TRMR 20K 10% TKF TOP-AOJ 17-TRN 


09969 


3105W203 


AHR73 




1 


1 


RESISTOR 316 —1% i25w 7F TOO— lOO 


12498 


CT4-1/&.T0-316R-F 


A11R74 


0696-7394 


8 


1 


RESISTOR 698 — C.i% .12SW TF 700—25 


19701 


5033R-1/8-T9-698R.P 


A11R7S 


0696-6347 


9 


1 


RESISTOR 1.5K —0.1% .125W TF 700—25 


12498 


NESS 


AnR76 


0757-0394 


0 




RESISTOR 51.1 ♦-!% 125W TF TOO.- 100 


12496 


CT4-1/6-T0-51R1-F 


A11R77 


0698-6983 


9 




RESISTOR 2a4K ^-0.1% .12SW TF TOO— 25 


19701 


5033R.1/8.T9-2042.B 


A11R78 


0698-6963 


9 




RESISTOR 264K ♦-0.1% .12SW TF TOO— 25 


19701 


5033R-1/8.T9-2042.B 


AnR79 


0696-8827 


4 




RESISTOR 1M ♦-!% .125W TF TC^O.-100 


12498 


CT4 


A11R80 


0696-8827 


4 




RESISTOR IM —1% .12SW TF TOO^-lOO 


12498 


CT4 


A1lRei 


0698-3136 


8 


2 


RESISTOR l7.ee ♦-!% .125W TF TC^O.-100 


12498 


CT4-1/8-T0-1782-F 


A11R82 


0698-3136 


8 




RESISTOR 17.8K ♦-!% .12SW TFTOO.-100 


12498 


CT4-1/8-T0-1782-F 


A11R83 


2100-3069 


7 


1 


RESISTOR-TRMR 5K 10% TKF TOP-AOJ 17-TRN 


09969 


310SW5O2 


AtlRSi 


0757-0442 


9 




resistor IOK —1% .125W TF TOO-100 


12496 


CT4-1/8-TO-1002.F 


Annas 


0757-0442 


9 




RESISTOR IOK ♦-!% ,12SW TF TOO.-100 


12498 


CT4-1/9-T0.1002-F 


A11R86 


0757-0442 


9 




RESISTOR IOK — 1% .12SW TF TC4>»-100 


12496 


CT4.1/B-T0.10Q2.F 


AnR07 


0696-4015 


4 




RESISTOR 600 ♦-03% .125W TF TOO- 100 


12496 


NA4 



•Refer lo Section 7 for update mformaiion. 



■1-dCtorv Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Tabh 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Oty. 


Deecfiptlen 


Mfr. 

Cede 


Mfr, Part Number 


AT1TP1 


0360-2359 


0 


7 


terminal-test point ^30IN ABOVE 


4G810 


230.100 


A11TP2 


0360-2359 


0 




TERMINAL-TEST POINT 230H ABO\/E 


4GB10 


23aioo 


A11TP3 


036Q-23S9 


0 




terminal-test POefT .230IN ABOVE 


4G810 


23ai00 


A11TP4 


0360-2359 


0 




TERMINAL-TEST POMT ABOVE 


4G810 


230.100 


A11TPS 


0360-2359 


0 




TERM94AL-TEST POerr .230M ABOVE 


4G810 


230.100 


A11TP6 


0360-2359 


0 




TERMMAL-TE5T POeTT 2XKN ABOVE 


4G810 


230.100 


A11TP7 


03602359 


0 




terminal-test POMT .230M ABOVE 


4G810 


23ai00 


A11U1 


1820-1730 


6 


5 


C PF TTL LS O-TYPE POS-EDGE-TRG COM 


01295 


9N74LS273N 


A11U2 


1820-17» 


6 




C FF TTL LS D-TYPE POS-EDGE-TWG COM 


01295 


SN74LS273N 


AUU3 


1820-1730 


6 




C FF TTL LS O-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS273N 


A11LM 


18201730 


6 




C FF TTL LS O-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS273N 


Alius 


18201730 


6 




C FF TTL LS O-TYPE POS-EDGE-TRiG COM 


01295 


SN74LS273N 


A11U6 


1820-0A71 


0 


1 


JCINVTTL HEX 1-INP 


01295 


SN7406N 


A11U7 


1820-2739 


7 


1 


C GATE TTL ALS NOR QUAD 2-INP 


01295 


SN74ALS02N 


A11UB 


1820-263S 


2 


1 


iC GATE TTL ALS AND QUAD 2-tNP 


01295 


SN74ALS0BN 


A11U9 


1826-0932 


0 


1 


C OP AMP PRCN 8-DlP-C PKG 


06665 


OP-27F2 


A11U10 


1826-0138 


8 


2 


C comparator CP QUAD 14-OlP-P PKG 


27014 


LM339N 


Aiiun 


1826-1652 


3 


1 


IC OP AMP WB QUAD 14.0IP-P PKG 


04713 


MC34084AP 


A11U12 


1826-0371 


1 


2 


C OP AMP LOW-81AS-W-IMPO 8- TO- 99 PKG 


27014 


LF256H 


A11U13 


1826-1202 


9 


1 


D/A lO-BlT 16-CEROlP CMOS 


24355 


A07533(SEL) 


A11U14 


1826-0138 


8 




IC COMPARATOR GP QUAD 14-0IP-P PKG 


27014 


LM339N 


A71U15 


1826-0785 


1 


1 


IC OP AMP LOW-BIAS-H-IMPO DUAL 8-OfP-C 


04713 


MC34002BU 


A11U16 


18201423 


4 


1 


C MV TTL LS MONOSTBL RFTRC DUAL 


01295 


SN74LS123N 


A11U17 


18200753 


3 


2 


C OP AMP LOW-BIAS— H-IMPO QUAD 14-OlP-C 


04713 


MC34004BL 


A11U1B 


1826-0371 


1 




IC OP AMP LOW-BIAS-H-IMPO 8- TO- 99 PKG 


27014 


LF256H 


A11U19 


1826-0462 


1 


2 


D/A lO-BTT 16-CEROlP BPLR 


18324 


MC3410CF 


A11U20 


1826-0462 


1 




0/A 10-BIT 16-CERDlP BPLR 


18324 


MC3410CF 


A71U21 


1826-0753 


3 




IC OP AMP LOW-BIAS-H-IMPO QUAD 14-OlP-C 


04713 


MC34004BL 


A11VR1 


1902-0777 


3 


1 


OCOE-ZNR 1N825 6^ 5% 00-7 P0-.4W 


04713 


1N82S 


A11VR2 


1902-0957 


1 


2 


OlOOE-ZNR 9.1V 5% 00-35 PD-4W TC-^.069% 


26480 


1902-0957 


A11VR3 


1902-0957 


1 




OiOOE-ZNR 9.1V 5% 00-35 P0*.4W TC-».069% 


28480 


1902-0957 


A11VRA 


1902-0064 


1 


1 


DIODE- ZNR 7.5V 5% 00-35 PD-.4W TC-^.05% 


28480 


1902-0064 



^ Refer to Section 7 for update information. "Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Reference 

Designation 

A12 

A12 



Table 6^3. Replaceable Parts 

HP Part C Qty. Description 

Number D 



08657.69003 2 1 RESTORED DOUBLER MOCXJLE 



Mfr. Mfr. Part Number 
Code 



28480 08657.89003 



T Refer to Section 7 for up<laie information. 'Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Oty. 


Description 


Mfr. 

Cocie 


Mfr. Part Number 


A13 


A13 


06657^116 


8 


1 


PROCeSSOe BOARD 


28480 


08657-60114 


A1381 


1420.Q2B1 


2 


1 


BATTERY 2JV JSA-HR U/J PW 


08800 


2736WT 


A13C1 


0160^189 


6 


1 


CAP-FXD4700PF 100 VPCX.YP-FU 


07282 


472K01PP460 


A13C2 


01 604832 


4 


14 


CAP-nco aolUP loo v 


09969 


RPA10X7R103IC100V 


A13C3 


01604832 


4 




CAP-FXO aOlUP 100 V 


09969 


RPA10X7R103K100V 


A13C4 


0160.5098 


6 


1 


CAP-nc0 022UP50V 


09969 


RPA40X7RZ24K50V 


A13C5 


01801746 


5 


1 


CAP-FXO 15UF20VTA 


56269 


15001 56X9020B2 


A13C6 


01604835 


7 


1 


CAP-FXO aiUFSOV 


09969 


RPA20X7R104IC50VPT 


A13C7 


01604786 


7 


2 


CAP-FXD 27PF 100 V 


09969 


RPA10COG270J100 


A13C8 


01604786 


7 




CAP-ncO 27PF 100 V 


09969 


RPA10COG270J1X 


A13C9 


01604832 


4 




CAP-FXO 0.0111P 100 V 


09969 


RPA10X7R103K100V 


A13C10 


01604832 


4 




CAP-FXO aOlUF 100 V 


09969 


RPA10X7R103K10QV 


A13C11 


01604832 


4 




CAP^PXO 0.01UP too V 


09969 


RPA10X7R103K100V 


A13C12 


01604832 


4 




CAP-FXO aOlUP 100 V 


09969 


PPA10X7R103K100V 


A13C13 


01604832 


4 




CAP-FXO 0.D1UF 100 V 


09969 


RPA10X7R103K100V 


A13C14 


01604832 


4 




CAP-FXO 0.01UF 100 V 


09969 


PPA10X7R103K100V 


A13C1S 


01604832 


4 




CAP-FXO 0.01UF 100 V 


09969 


RPA10X7R103K1XV 


A13C16 


01604832 


4 




CAP-FXO 0.01UF 100 V 


09969 


RPA10X7R103K100V 


A13C17 


01604832 


4 




CAP-FXO 0.01UF 100 V 


09969 


RPA10X7R103K1XV 


A13C18 


01604632 


4 




CAP-FXO 0.01UF 100 V 


09969 


RPA10X7R103K100V 


A13C19 


0160^197 


8 


1 


CAP-FXO 2A3F 20 V TA 


56289 


1500225X9020A2 


A13C20 


01604832 


4 




CAP-FXO 0.01UF 100 V 


09969 


RPA10X7R103K1XV 


A13C21 


0180-2207 


5 


1 


CAP-FXO 100UF 10 V TA 


56289 


15001 07X9010R2 


A13C22 


01604833 


5 


2 


CAP-FXO a022UF 100 V 


09969 


RPA20X7R223K1 OOV 


A43C23 


01604833 


5 




CAP-FXO 0.Q22UF 100 V 


09969 


RPA20X7R223K1 OOV 


A13C24 


0180-0229 


7 


3 


CAP-FXO 33UF 10 V TA 


56289 


1500336X901 0B2 


A13C2S 


0180-0229 


7 




CAP-FXO 33UF 10 V TA 


56289 


1500336X901062 


A13C26 


0180^229 


7 




CAP-FXO 33UF 10 V TA 


56289 


1500336X9010B2 


A13C27 


01604832 


4 




CAP-FXO 0.01UP 100 V 


09969 


RPA10X7R1 03X1 OOV 


A13CR1 


19014X350 


3 


1 


OCOE-SVYTrCHMG 80V 200MA 2NS 00-35 


9N171 


1f44150 


A13CR2 


1901-0518 


e 


1 


DCOE-SCHOTTXY SM SC 


12403 


5082-2600 


A130S1 


1990-0835 


9 


5 


LEO-LAMP LUM-MT-6MCO MOMA-MAX BVR«5V 


28480 


HLMP-1S23 


A130S2 


1990-0835 


9 




LEO-LAMP LUM-MT«6MCO MOMA-MAX 8VR-6V 


28480 


HLMP-1S23 


A130S3 


1990-0835 


9 




LEO-LAMP LUM-MT-6MCO MOMA-MAX 8VR-5V 


28480 


HLMP-1S23 


A130S4 


1990-0835 


9 




LEO-LAMP LUM-irt’-6MCD F-30MA-MAX BVR»5V 


28480 


HLMP.1S23 


A130S5 


1990-0835 


9 




LEO-LAMP LUM-PIT-6MCO IF-30MA-MAX BVR-5V 


26480 


HLMP.1523 


A13JT 


1251-8105 


6 


1 


CONN-POST TYPE .100-PW-SP06 16-CONT 


28480 


1251-8105 


A13J2 


1251-5618 


0 


1 


CONN-POST TYPE ,100-PW-SPCG 8-CONT 


28480 


1251-5618 


A13J3 


12514827 


2 


2 


CONN-POST TYPE .lOO-PPI-SPCC 16-CONT 


28480 


1251-4827 


A13J4 


12514927 


2 




conn-post type .IOO-PW-SPOG 16-CONT 


28480 


1251-4927 


A13J5 


1252-2637 


9 


2 


CONN-POST TYPE .156-PM-SPCG 8-CCNT 


28480 


1252-2637 


A13J6 


1252-2637 


9 




CONN-POST TYPE .1S6-PM-SPC6 8-CONT 


28480 


1252-2637 


A13J7 


1252-1325 


0 


3 


CONN-POST TYPE .100-PIN-SPCC 10-CONT 


28480 


1252-1325 


A13J8 


1251-8248 


8 


2 


CONN-POST TYPE .10O-P1N-SPOG 26— CONT 


28480 


1251-8248 


A13J9 


1251-8106 


7 


1 


CONN-POST TYPE .100-PIN-SPCG 20-C0NT 


28480 


1251-8106 


A13J10 


1252-1325 


0 




CONN-POST TYPE .100-PIN-SPCG 10-CONT 


29480 


1252-1325 



'Refer to Section 7 for update information. 
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Replaceable Parts 



Model 8657B 



Table 6~3. Replaceable Pans 



Reference 

Designation 


KP Part 
Humber 


GO 


Oty. 


Description 


Mfr. 

Cede 


Mfr. Part Number 


A13J11 


12S1-AS26 


1 


1 


CONN-POST TYPE .100-PIN-SPOG 8-OONT 


28480 


12S1U926 


A13J12 


12S2.T32S 


0 




conn-post type .lOO-PIN-SPCG 10-OONT 


28480 


1252.1325 


A13J13 


1251.8248 


6 




CONN-POST TYPE .100-PIN-SPCC 26-OONT 


28480 


1251.8248 


A13MP2 


Q570.0S3S 


0 


2 


STD-PRS-IN M3 X 03 12.000 PH-BRZ 


46384 


KFHM3.12.ET 


A13MP3 


0590.1837 


4 


4 


threaded insert.spcp-press in 20-MM-LG 


46384 


KSSC-4M.20 


A13MP4 


0590.1838 


5 


3 


threaded INSERT-STOF M33 X 0.6 18-MM-LG 


11783 


SC8S.AA33.1B 


AtJMPS 


12000667 


1 


3 


SOCKET-C-DIP 29-OONT DIP OlP-SLOR 


0129S 


C8728.01 


A1301 


1854.0810 


2 


1 


transistor NPN si PO-62SMW FT^OOMHZ 


56289 


CT.10S8 


A13Q2 


1858.0008 


8 


1 


transistor array 14-pin plstc dip 


04713 


SPQS26X 


A13R1 


0757.0279 


0 


2 


RESISTOR 3.16K —1% .125W TP TC-0*— 100 


12498 


CT4.1/8.T0.3161.P 


A13R2 


0757.0442 


9 


8 


RESISTOR 10K <»-1% .12SW TP TC»0»-100 


12496 


CT4-1/8-T0.1002-P 


A13R3 


0757.0279 


0 




RESISTOR 3.1 6K ^-1% .125W TP TC-O—IOO 


12498 


CT4.1/B-T0.3161J^ 


A73R4 


07574M19 


0 


2 


RESISTOR 681 «— 1% .125W TP TC^- 100 


12498 


CT4-1/8-T0.681R.P 


A13R5 


0757.0290 


5 


1 


RESISTOR 6.19K ^-1% .125WTP TC-0— 100 


19701 


S033R.1/8.T0.6191.P 


A13P6 


0757.0442 


9 




RESISTOR 10K<*>-1% .12SWTPTC»0*-100 


12498 


CT4-1/8-T0-10C2.P 


A!3R7 


0757.0417 


8 


1 


RESISTOR 562 1% .125W TP TC-0— 1 00 


12498 


CT4-1/8.T0.562R.P 


A13R6 


0698.3154 


0 


1 


RES^TOR 4.22K ♦-!% .125W TP TC-0*-100 


12498 


CT4-1/8.TO-4221.P 


A13R9 


0757.0442 


9 




RES«TOR 10K»-1%.125WTPTC-0— 100 


12498 


CT4-1/8-T0.10C2.P 


A13R10 


0757.0317 


7 


1 


RESISTOR 1.33K —1% .125WTPTC-0— 100 


12496 


CT4-1/8.TO-1331.P 


A13R11 


0757.0401 


0 


1 


RESISTOR 100 ^-1% .125W TP TC-0— 100 


12496 


CT4.1/8-TO-101-P 


A13P12 


0698.3437 


2 


3 


RESISTOR 133 —1% .125W TP TC-0.—100 


12496 


CT4.1/8.T0.133R.P 


A13R13 


1810-0286 


4 


1 


NETWORK-RES 16-OlP 10.0K OHM X 15 


11236 


7Sl-1JnOK 


A13R14 


07574)442 


9 




RESSTOR 10K 4.-1% .12SW TP TCi^-100 


12498 


CT4-1/8-T0-1002-P 


A13R15 


0757.0442 


9 




RESISTOR 10K 4 >- 1 % .12SW TP TC-0^100 


12498 


CT4.1/8.T0.1002-F 


A13R16 


0757.0442 


S 




RESffiTOR 10K— 1% .125WTPTC-0.^100 


12498 


CT4-1/8-T0.10C2-P 


A13R17 


0757.0442 


9 




RESISTOR 10K 4>-l% .12SW TP TC-O»-100 


12498 


CT4-1/8.T0-1002-F 


A13R1B 


0757.0442 


9 




RESSTOR 10K 4—1% .125W TP TC-0-.-100 


12498 


CT4.1/8-T0-10O2-P 


A13R19 


0696.3437 


2 




RESISTOR 133 4 >- 1 % .125W TP TC^-100 


12496 


CT4-1/8-T0-133R.P 


A13R20 


0698.3437 


2 




RESGTOR 133 4 — 1 % .125WTP TC-O»-100 


12496 


CT4-1/8-T0-133R-P 


A13R21 




1 


4 


RESISTOR 316 4—1% .125W TP TO-0*— 100 


12498 


CT4.1/8.T0.316R.F 


A13R22 


0698-3444 


1 




RESISTOR 316 4 — 1 % .125W TP TC-0*-100 


12498 


CT4.1/6.T0.316R.F 


A13R23 


07574)419 


0 




RESISTOR 681 4>-l% .12SW TP TC-0*-100 


12498 


CT4-1/8-T0.681R-F 


A13R24 


Ofiffl 3111 


1 




resistor 316 4 — 1 % .12SWTPTC-0— 100 


12498 


CT4-1/8-T0.316R-P 


A13R2S 


0698 3444 


1 




RESISTOR 316 4— 1 % 125W TP TCie04>-100 


12498 


CT4-1/8.T0.316R-F 


A13R26 


0757.1094 


9 


1 


RESISTOR 1.47K 4— 1 % .l25w TP TO.O.- 100 


12496 


CT4-1/8-T0-1471.F 


A13R27 


0690.3162 


0 


3 


RESISTOR 4E4K 4 — 1 % .125W TP TC-0— 1 00 


12496 


CT4.l/8.TOa642.F 


A13R28 


0698-3162 


0 




RESST0R46.4K 4 — 1 % .125W TP TC-0— 100 


12496 


CT4.1/8.TOU642.P 


A13R29 


075743280 


3 


2 


RESSTOR IK —1% .12SW TP TC-O^-IOO 


12496 


CT4-1/8-TO.1O01.F 


A13R30 


0698-3162 


0 




rESSTOR 46>4K 4—1% .12SW TP TC-0— 100 


12496 


CT4-1/8.T0-4642-F 


A13P31 


0757.0280 


3 




RESgTOR IK —1% .12SW TP TC-0— 100 


12498 


CT4-1/8-T0-1001.P 


A13S1 


3101.2243 


6 


1 


SWITCH-DIP RKR 8-1A GlOSA 30VDC 


81073 


76YY22318S 


AIJUI 


1826.0065 


0 


1 


C COMPARATOR PRCN 8-DIP-P PKG 


27014 


LM311N 


A13U2 


1826.0791 


9 


1 


sample AND HOLD 8 -OIP-P 


27014 


LF398N 


A13U3 


1820-3372 


6 


1 


C GATE TTL ALS HAND 13-MP 


01296 


SN74ALS133N 


A13U4 


1820-1568 


8 


2 


C BPR TTL LS BUS QUAD 


01296 


SN74t$12SAN 


A13U5 


1820-2861 


6 


2 


C OCDR TTL F 3-TO-8-UNE 


18324 


74F138N 



■Refer to S^tion 7 for update information. "Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6-3. Replaceable Paris 



R«fMne« 

Designation 


HP Part 
Numbar 


C 

D 


Qty. 


Description 


Mfr. 

Coda 


Mfr. Part Number 


A13U6 


1820-3100 


e 


1 


C DCOP m ALS BW 3-TO-8-UNE 3-WP 


01295 


9474ALS138N 


A13U7 


1820aOS6 


1 


2 


C FF m LS D-TYPE POS-EDGE-TT8G COM 


0129S 


SN74LS37BN 


A13U6 


1820U165 


7 


1 


C OCOA m ALS 2-TO-4-UNE DUAL 


01295 


SN74ALS139N 


A13U$ 


1820-1568 


8 




CBFRTTLLS BUS QUAD 


01295 


SN74LS12SAN 


A13U10 


1820-2656 


7 


1 


C GATE m ALS HAND QUAD 2-iNP 


01295 


SN74ALSOOAN 


A13U11 


1820-3707 


1 


6 


C OPVR TTL ALS UNE OCTL 


01296 


SN74ALSS41N 


A13U12 


1826.1338 


2 


1 


CI4SC8-0iP-APKG 


01296 


TLH06A 


A13U13 


18204707 


1 




C ORVR TTL ALS UNE OCTL 


01296 


SN74ALS541N 


A13UU 


18204099 


2 


1 


C-MPUCLKFBEO-I MHZ. WITH CLOCK AND 


04713 


MC68Q2P 


A13U13 


1820-31AS 


1 


1 


C OAVA TTL ALS BUS OCTL 


01295 


SN74ALS244AN 


A13U16 


18204056 


1 




C FF TTL LS D-TYPE POS-EDGE-THG COM 


01295 


SN74LS378N 


A13U17 


1820-2861 


6 




C OCOR m F 3-TO-8-UNE 


1B324 


74F138N 


A13U18 


ieO-3707 


1 




C DAVR TTL ALS UNE OCTL 


01295 


SN74ALS541N 


A13U19 


18204219 


8 


1 


C-GENEAAL PURPOSE INTERFACE ADAPTOR 


04713 


MC68488P 


A13U20 


1820-3121 


3 


2 


C TRANSCEIVER TTL ALS BUS OCU 


01295 


SN74ALS24SAN 


A13U21 


1820-1416 


5 


1 


CSCHMTTT-TAlGmLSWVHEX 1-WP 


01296 


SN74LS14N 


A13U22 


18204488 


3 


1 


C FF TTL ALS O-TYPE POS-EDGE-TAK* 


01296 


SN74ALS74AN 


A13U23 


18204635 


2 


1 


C GATE TTL ALS AND QUAD 2-»^ 


01295 


SN74ALS08N 


A13U24 

A13U26 


1818-3185 


4 




C CMOS 65536 (64K) STAT RAM 130NS 3-S 

IF U26 FAILS. CONTACT HEWLETT-PACKARO SERVICE CENTER 


06916 


HM6264LP-12 


A13U27 


0865740008 


1 


1 


ROM 


28480 


08657-80008 


A13U26 


1820-3707 


1 




C OAVR TTL ALS UNE OCTL 


01295 


SN74ALSS41N 


A13U29 


1820-3121 


3 




C TRANSCEIVER TTL ALS BUS OCTL 


01295 


SN74ALS245AN 


A13U30 


1820-3707 


1 




C OAVR TTL ALS UNE OCTL 


01295 


SN74ALS541N 


A13U31 


1820-3707 


1 




C ORVR TTL ALS UNE OCTL 


01295 


9474ALS541N 


A13U32 


1820-1689 


4 


4 


C-INTERFACE XCVR INSTRUMENT BUS lESE 


01295 


MC344GN 


A13U33 


1820-1689 


4 




IC^INTERFACE XCVR 8MSTRUMENT BUS CEE 


01295 


MC3446N 


A13U3A 


1820.1689 


4 




C-INTERFACE XCVR NSTRUMENT BUS CEE 


01295 


MC3446N 


A13U3S 


1820-1689 


4 




C-INTERFACE XCVR MSTRUMENT BUS CEE 


01295 


MC3446N 


A13VR1 


19024946 


8 


1 


OtOOE-ZNR 34V 5% 00-35 POAW TC^.039% 


2B4B0 


1902-0946 


A13VR2 


19024943 


5 


2 


OCOE-ZNR 2.4V 5% 00-35 PD>4W TC— .037% 


28480 


1902-0943 


A13VR3 


19024943 


5 




OlOOE-ZNR 2.4V 5% 00-35 P^AW TD— 437% 


28460 


19024943 


A13VM 


19024959 


3 


2 


OCOE-ZNR 1 1V 5% 00-35 PD»AW TCi^.07e% 


28480 


1902-0959 


A13VR5 


1902-0959 


3 




DCOE-ZNR 11V 5% 00-35 P^AW TC*».078% 


28480 


1902-0969 


A13VR6 


1902-0970 


8 


1 


OlOOE-ZNR 33V 5% 00-35 PO-AW TC-m>.097% 


28480 


1902-0970 


A13W1 


1256-0233 


9 


1 


JUMPER 8 POSmON PACKAGE; FOUR OPEN 


08014 


6914S40B-M 


A13T1 


0410-1180 


0 


1 


CRYSTAL-QUARTZ 4.000 MHZ HC-18A>-HLDR 


28480 


0410-1180 



’^Refer to Section 7 for update information. •Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Table 6-3. Replaceable Parts 



Ref«ranee HP Part C Qty. Description 

Designation Numbor D 

A14 



A14 


06657^112 


6 


1 


A14 


0B6S7.S0123 


9 


1 


A14 


00657^124 


0 


1 


A14C1 


0l8fraS89 


8 


1 


A14C2 


01B(L3797 


0 


2 


A14C3 


0180>3797 


0 




A14C4 


0180-3456 


0 


1 


A14CS 


0180-3793 


6 


2 


A14CS 


0180-3793 


6 




A14C7 


0180-0291 


3 


8 


A14C8 


0180-0291 


3 




A14C9 


01SOA574 


1 


1 


A14C10 


0180-34SS 


0 


9 


A14C11 


0180-0291 


3 




A14C12 


0180-0291 


3 




A14C13 


0180-34SS 


0 




A14C14 


01SG4835 


7 


5 


A14C15 


0180-34S6 


0 




A14C1S 


01S&4835 


7 




A14C17 


01S0U83S 


7 




A14C18 


0160U83S 


7 




A14C19 


01S(US3S 


7 




A14C20 


0180-34S6 


0 




A14C21 


0180-3466 


0 




A14C22 


0180-3466 


0 




A14C23 


0190-3466 


0 




A14C34 


0180.0291 


3 




A14C2S 


0180-0291 


3 




A14C27 


0180^1 


3 




A14C2e 


0180-3465 


9 


1 


A14C29 


0180-3466 


0 




A14C30 


0180-3466 


0 




A14C31 


0180.0291 


3 




A14CR1 


1906-0096 


7 


1 


A14CR2 


1906-0261 


8 


2 


A14CR3 


1901-0662 


3 


7 


A14CR4 


1901-0662 


3 




A14CRS 


1901-0662 


3 




A14CR6 


1906-0261 


8 




A14CR7 


1901-0731 


7 


4 


AUCRS 


1901-0731 


7 




A14CR9 


1901-0731 


7 




AUCR10 


1901-0050 


3 


6 


A14CR11 


1901-0050 


3 




A14CR12 


1901-0050 


3 




A14CR13 


1901.0731 


7 




A14CR14 


1901.0662 


3 




A14CR15 


1901.0050 


3 





POWB? SUPPLY (STD) 

POWER SUPPLY (OPT 00® 

POWER SUPPLY (OPT OOa/003) 

CAP-FXO470UP 100 V AL-ELCTLT 

CAP-PXO 8200UP 50 V AL-ELCTLT 
CAP-FXO B200UF 50 V AL-ELCTLT 
CAP-PXO 4700UP 50 V AL-ELCTLT 
CAP-nCO 25 V AL-ELCTLT 
CAP-FXO 25 V AL-ELCTLT 

CAP-PXO lUF 35 V TA 
CAP-FX01UF35VTA 
CAP-PXO IOOOPP 100 V 
CAP-PXO 10UF €3 V AL-ELCTLT 
CAP-FXO lUF 35 V TA 

CAP-FXO 1UF 35 V TA 
CAP-FXO 10UF S3 V AL— ELCTLT 
CAP-FXO aiUF 50 V 
CAP-FXO 10UF S3 V AL-ELCTLT 
CAP-FXO a lUF 50 V 

CAP-FXO 0.1UF 50 V 
CAP-FXO 0.1UF 50 V 
CAP-FXO aiUF SO V 
CAP-FXO lOUF S3 V AL-ELCTLT 
CAP-FXO 10UF S3 V AL-ELCTLT 

CAP-FXO 10UF S3 V AL-ELCTLT 
CAP-FXO 10UF S3 V AL-ELCTLT 
CAP-FXO 1UF35VTA 
CAP-FXO 1UF35VTA 
CAP-FXO 1UF 35 V TA 

CAP-FX04.7UF 100 V AL-ELCTLT 
CAP-FXO 10UF S3 V AL-ELCTLT 
CAP-FXO 10UF S3 V AL-ELCTLT 
CAP-FXO 1UF 35 V TA 

OOOE-FW BROG 200V 2A 
OlOOE-CT-RECT 150V 16A 
OlOOE-PWR RfiCr 100V SA 
OlOOE-PWR RECT 100V SA 
OIOOE-PWR RECT 100V SA 



0C06-CT-RBCT 150V ISA 
OiCX)E-PWRRBCT400V 1A 
OIOOE-PWR RECT 400V 1A 
OIOOE-PWR RECT 400V 1A 
OCOE-SWTTCHMG nv 200MA 2NS 00-35 

QtOOE-SWrrCHMG BOV 200MA 2NS 00-35 
OlOOe-SWrrCMNG S^ 200 MA 2NS 00-35 
OIOOE-PWR RECT 400V 1 A 
DO06-PWR RECT 100V SA 
OCOE-SWrrCMNG aov 200MA 2NS do- 35 



Mfr. Part Numbsr 



28480 


06657-60112 


29480 


08657-60123 


28480 


066S7-60124 


00494 


KM100VB470M 


28480 


0180-3797 


28480 


0180-3797 


08810 


50TWP4700 


28480 


0180-3793 


28480 


0180-3793 


56289 


1S0O1Q6X9035A2 


56288 


1S00106X903SA2 


09969 


RPA10X7P102K100V 


10392 


CEUSM1J100 


56289 


1S0010SX903SA2 


56289 


15001QSX903SA2 


10392 


CEUSMU100 


09969 


RPA20X7R104K50VPT 


10392 


CEUSM1J100 


09969 


RPA20X7R104IC50VPT 


09969 


RPA20X7R104K50VPT 


09969 


RPA20X7R104K50VPT 


09969 


RPA20X7R104IC50VPT 


10382 


CEUSM1J100 


10392 


CEUSMW100 


10392 


CEUSM1J100 


10332 


CEUSM1J100 


56289 


15001 0SX903SA2 


56289 


1500106X903SA2 


56289 


1500105X903SA2 


10392 


CEUSM2A4R7 


10392 


CEUSM1J100 


10392 


CEUSM1J100 


56289 


150010SX903SA2 


28480 


1906-0096 


28480 


1906-0261 


04713 


MR751 


04713 


MR751 


04713 


MR751 


29480 


1906-0261 


28480 


1901-0731 


28480 


1901-0731 


28480 


1901-0731 


9N171 


1N4150 


9N171 


1N41S0 


9N171 


1N4150 


28480 


1901-0731 


04713 


MR7S1 


9N171 


1N4150 



•Refer to Section 7 for update infonnation. •Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Replaceable Parts 



Table 6-S. Replaceable Parts 



R*fof»ne» 


HP Part 


C 


Qty. 


D^seription 


Mfr. 


Mir. Part Numb#r 


Obsignation 

A14CR16 


Numbor 

1901.0662 


0 

3 


OOOE-PWR R£CT 100V 6A 


Cod# 

04713 


MR751 


A14CR17 


1901.0662 


3 




OCOE-PWR qeCT lOOV OA 


04713 


MR7S1 


A14CR18 


1901.0662 


3 




DOOE-PWR RECT100V 8A 


04713 


MR7S1 


A14CP19 


1901.0060 


3 




E3O06->SWrrCHM6 80V 200MA 2NS 00*36 


9N171 


1N4150 


A14CR20 


19014M60 


3 




OlOO£*SWrrCHMG 80V 200MA 2NS 00-35 


9N171 


1N4t50 




2110-0003 


0 


1 


FUSE 8NCH> 3A 2S0V MTD 8E U. 


75915 


312 003 


A14f2 


2110-0010 


9 


1 


FUSE (»O0 SA 2S0V MTD FE UL 


75915 


312 005 


A14J1 


1252-2641 


5 


1 


OONN-FOST TYPE .156-PW-SPCC 2-OOHT 


28480 


1252-2641 


A14J2 


1252.2640 


4 


1 


OONN-POST TYPE .158-PM-SPC6 4.C0^fT 


28480 


12524K40 


A)4J3 


1252.2637 


9 


1 


CONN-POST TYPE .156-PIN-SFCG S-OOKT 


28480 


1252-2637 


A14J4 


1252.2479 


7 


1 


OONN-RECT 0-SU6MM 15-CKT 15-OONT 


28480 


1252.2479 


A14JS 


1250-1884 


2 


2 


CONNECTOR-RF BNC FEM PC-W-STDFS 50-OHM 


00779 


227161.6 


A14J6 


1250-1884 


2 




Option 002/003 only 

OONNECTOR-RF BNC FEM PC-W-STDF5 50-OHM 


00779 


227161.6 


A14J8 


1251U700 


9 


1 


Options 002. 002/003 only 

CONN-POST TYPE .100-PiN-SPCG 3-OONT 


28480 


1251-4700 


A14J9 


1251.5041 


3 


1 


conn-post TYPE .lOO-PiN-SPOO 5-CONT 


28480 


1251.5041 


A14X1 


0490.1407 


2 


1 


PELAY 4C 24VOC-O08. 7^ 1 15VAC 


77342 


R10.R2.W4.V700 


A1AL1 


9135-0095 


9 


1 


P40UCT0R 143NH ♦-5245% 2.60-MMX6.6LG-MM 


24226 


10M140X.1 


A1401 


1855-0616 


0 


1 


TRANSSTOR MOSFET N-CHAN E-MOOE TO-3 SI 


04713 


IRF140 


Auoe 


1855-0461 


1 


1 


transistor MOSFET N-CHAN TO-220 


9M011 


IRFS20 


A1403 


1864-0281 


4 


1 


THVR6TOR-SCR 2N6S06 TO-220AB VPRM-100 


04713 


2N6506 


A1404 


1854.0474 


4 


1 


TRANSiSrOR NPN SI PD>310MW FT-100MHZ 


04713 


2NSS51 


A1AA1 


0698.3159 


5 


1 


RESISTOR 26.1K «-1% .125W TF TC-0»-100 


12496 


CT4-1/8-T0.2612.F 


A14A2 


0698-3407 


6 


2 


RESISTOR 1.96K <^1% SH TF TC4— 100 


KB478 


H2 


A14R5 


0696-3407 


6 




RESUTOR 146K ♦-!% SW TF TC4»-100 


KB479 


H2 


A14R6 


0757.0616 


1 


1 


RESSTOR 681 ♦-!% SH TF TC-0^100 


K8479 


H2 


A14R7 


0698.3136 


8 


1 


RESISTOR 174K ♦-!% AZSH TF TC-0»-100 


12498 


CT4.t/8-T0.1782.F 


A14P0 


0696-3162 


0 


2 


R£S»T0R464K «-1% .12SW TF TC4»-100 


12498 


CT4.1/8-T(M642.F 


A14R9 


0696-3447 


4 


3 


RESttTOR 422 ♦-!% J29H TF TC4^100 


12498 


CT4.1/8-T0a22R.F 


A14R10 


21004652 


3 


3 


RE9STOR-TRMR 50 10% 7XF 90E-A0J 1-TRN 


28480 


21 0041552 


AUR11 


0698-3935 


5 


3 


RESSTOR 4446K <»-ai% .12SW TF TC-0«‘-2S 


12498 


NESS 


A14R12 


0698OU7 


4 




RESSTOR 422 ♦-!% .12SW TF TC-0^100 


12498 


CT4.1/8-70-422R.F 


A14m3 


2100-0652 


3 




RESiSrOR-TRMR 50 10 % TKF SDE-AOJ 1 -TRN 


28480 


21004ISS2 


A14R14 


0757-0317 


7 


1 


RESSTOR 1.33K —1% J2SW TF TC4»-100 


12498 


CT4.1/8-T0.1331.F 


A14R15 


0698-3447 


4 




RESSTOR 422 «^1% .125W TF TC-Oe—lOO 


12498 


CT4.1/8-T0U22R.F 


A14m$ 


2100-0652 


3 




RESSTOR-TRMR 50 10% TKF 90E-A0J 1-TRN 


28480 


210G06S2 


A14R17 




5 




RESSTOR 4^6K <»>-ai% .12SW TF TC-Oo-25 


12498 


NESS 


Aisms 


0757.0442 


9 


4 


RESISTOR 10K ♦-!% .12SW TF TC-0«>-100 


12498 


CT4.1/8-TO-10C8.F 


A14R19 


07574U20 


3 


1 


RESISTOR 750 ♦— 1% .125W TF TC-0«— 100 


12486 


CT4-1/6.T0-751.F 


AUR20 


07574280 


3 


3 


RESSTOR IK d— 1% .129W TF TC-0*-100 


12498 


CT4-1/8.T0-1001.F 


A14A21 


07574317 


7 




RESSTOR 1.33K «—1% .12SW TF TC4#-100 


0SS24 


CMF..5S.1 


A14R22 


07574260 


3 




RESSTOR IK ♦— 1% .125W TF TC4»-100 


12496 


CT4.1/6-T0.1001-F 


A14ie3 


07574416 


7 


2 


RESSTOR 511 ♦-!% .12SWTFTC4»-100 


12498 


CT4-1/8.Ta4l1R.F 


A14IO* 


0698-0084 


9 


2 


RESSTOR 2.15K ♦-!% .125^ TF TC4«— 100 


12498 


CT4.1/i-T0-215l.F 


A14IQS 


21004273 


1 


2 


RESSTOR-TRMR 2K 10% TKF SlOE-AOl 1-TRN 


29480 


2100.3273 


A14» 


0699-1074 


1 


1 


RESSTOR .06 «-3% 3W MFS TC4»-337 


01686 


lO T O 3 BP 


kum 


07574440 


7 


2 


RESSTOR 7SK ♦- 1% .12SW TF TC-0^ 100 


12496 


CT4.1/8-T0-7SO1.F 



^Refer to Section 7 for update information. ‘Factory Selected Component (Refer to Section 5). 
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Replaceable Parts 



Model 8657B 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

0 


Qty. 


Description 


Mfr. 

Code 


Mfr. Part Number 


A14R28 




1 


1 


RESSTOP 422K #-1% .12SW TF TC-0*-100 


12498 


CT4 


A14A29 


fCTS 1111 


2 


1 


RESSTOR 348 ♦-!% .12SW TF TO«0*-100 


12498 


CT4.1/8-T0-348R.F 


A14A30 


JfJK. 


5 




RESSTOR 4 J46K ♦•01% -12SW TF TC-0»-25 


12499 


NESS 


A14R31 


0698^f0 


8 


1 


RESSTOR 31.®C ♦-1% A2S*f TF TC-0*-100 


12498 


CT4-1/8-Ta-3162-F 


A14R32 




9 


1 


RESSTOR 6J1 ♦--1% A29ff TF TC-0»*100 


12488 


L040 


A14R33 


06Sa41G 


0 




RESSTOR 46aiC 0^1% .125MT TF T00»^100 


12488 


CT4.1/8-T8UB42-F 


AlARli 




7 


1 


RESSTOR 464 ♦-lU A29tt TF TC-0^100 


12488 


CT4.1/B-Taa640-F 


A14A3S 


2ioojzn 


1 




RESSTOR-TRMR 2K 10% TXF SOE-AOJ 1-TRN 


28480 


2100-3273 


AiAnae 




4 


1 


RESSTOR 178 ♦-1% .125WTFTC-0*-100 


12498 


CT4-1/8-Ta-178R-F 


A14P37 


0757-0440 


7 




RESSTOR 7SK ♦-1% .12SW TF TC-0*-100 


12498 


CT4-1/8-T0-7501.F 


AIARSB 


0698-0004 


9 




RESSTOR ilSiC ♦-1% .12SW TF TC-0»-100 


12498 


CT4-1/8.T0-2151.F 


AUR39 


0757-0416 


7 




RESSTOR 511 ♦-1% .12SW TF TC-0— 100 


12498 


CTA-1/8-T0-511R-F 


A14RA0 


0757-0442 


9 




RESSTOR 10K —1% .12SW TF TC-0— 100 


12498 


CT4^1/8-T0-1002-F 


Aiaan 


0757-0442 


9 




RESSTOR 10K ♦-1% .12SW TF TC-0..-100 


12498 


CT4-1/8-T0-1002-F 


A14R42 


0757-0442 


9 




RESSTOR 10K ♦-!% .125W TF TC«0^1X 


12498 


CT4-1/8-T0-1002-F 


A14A43 


0757-0280 


3 




RESSTOR IK «>-1% .125W TF TC-0».-100 


12498 


CT4-1/8-TO-lOOl-f 


A14U1 


1826-0631 


6 


1 


C V RGLTR-AOI-POS 1.2/33V TO-3 PKG 


27014 


LM3S0K 


Aiauz 


1626-0527 


9 


1 


C V RGLTR-AOJ-NEG 1.2/37V TO-220 PKG 


27014 


LM33TT 


A14U3 


1826.0523 


5 


1 


1C V RGLTR-AOJ-NEG 1^/37V TO-3 HCG 


27014 


LM337K 


AUIM 


1826-0785 


1 


2 


C OP AMP L0W-SAS-H-O4P0 DUAL B-DlP-C 


04713 


MC34002BU 


AUU5 


1826-0785 


1 




C OP AMP LOW-8IAS-H-IMPD DUAL 8-DlP-C 


04713 


MC340Q2BU 


A14VR1 


1902-0777 


3 


2 


DCOE-ZNR 1N825 E2V 9% 00-7 PO-.4W 


04713 


1N825 


A14VR2 


1902-0777 


3 




OOOE-2NR 1N825 6.2V 5% 00-7 P0-.4W 


04713 


1N82S 


A14MP1 


2190 0684 


0 


15 


WASHER-LK HLCL XO MM X1-MM-0 


28480 


2190 0684 


A14MP2 


2110-0268 


0 


4 


fumlr-cu»-typ 


91506 


6006-32CN 


A14MP3 


06657-00021 


0 


1 


HEATSNK 


28480 


08657.00021 


A14MP4 


0340-0620 


2 


4 


insulator-xstr THRM-CNOCT 


55285 


7403.09FR.S4 


A14MPS 


0340-0675 


9 


3 


INSULATOR-XSTR THRM-CNOCT 


55285 


7403-09FR4S 


A14MP6 

A15 




4 


15 


NUT-HEX OBL-CHAM M3 X 0.5 X4MM-THK 


— 


ORDER BY DESCRIPTION 


A15 


0960-0411 


2 


1 


LINE MOOULE-FV.TERED 


28480 


0960-0679 


A16 


A16 


0950-0411 


2 


1 


lOMHr REFERENCE 09OLLAT0R ASSEMBLY 


28480 


0960-0411 


A16W1 


08656-60166 


9 


1 


CABLE ASSEMBLY COAXIAL 


28480 


06656-60166 



Refer to Section 7 for update information. 
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Model S657B 



Replaceable Parts 



Table 6-3. Replaceable Parts 



Refemnc* 

Designation 


HP Part 
Numbor 


c 

D 


Qty. 


Dascdptlon 


Mfr. 

Code 


Mfr. Part Number 


B1 


06657^10*9 


0 


1 


FAN ASSY 


28*80 


06657-610*9 


SOiOU AffD AMOVE 


B1 


06657^1107 


1 


1 


FAN ASSY 


28*00 


06657-61107 


CIO 


0160UQ82 


6 


1 


CAP-FXO lOOOPf 0 V 


33095 


5*.779-003-X5F-1 Q2M 


FI 


2110.0303 


3 


1 


FUSS (INCH) 2A 2S0V TO FE UL 
for 100/120V Qp^-Atien 


11670 


60.020 


FI 


2110-030* 


* 


1 


FUS£(mCH) 1^ 250VTDFEUL 
For 220/2*0V OpVAten 


75915 


31301.5 


fli 


pgSSg-SOOOf 


5 


1 


PCABPASSY 


28*60 


06656-60005 


J2 


1250-1611 


S 


1 


AOAPTER-COAX ST« F-N F-SMA 


16179 


3000.3201.02 


J2 


5061-5386 


0 


1 


CONN TP N (Unu 


28*80 


5061-5386 


2935U AND amove 


LI 


91*0-0156 


6 




INOUCTOP RF4X-ML0 1UH ^.^0% .IQSO-INX^ 


0552* 


1M-2 


PWIP1 


08657.21012 


3 


1 


casting. MACH 


28*80 


08657-21012 


MP2 


50*1-6802 


3 


1 


TOP trim FR FR 


28*80 


50*1-6802 


MP3 


5001-0539 


9 


2 


stoerroM 


28*80 


5001-0539 


MPA 


06657-00032 


3 


1 


COVER. TOP 


28*80 


08657-00032 


MP6 


06656-0003* 


A 


1 


HINGE TOP 


28*60 


06656-0003* 


MP7 


1*60-1761 


9 


2 


SPANG-CPRSN .36-lN-OO 1.5-IN-OA-LG MUW 


8*830 


LC-0*2E-1*4i*W 


MP8 


27*0-0003 


5 


10 


NUT-HEX-W/LKWR 10-32-TH0 .125-IN-THK 


00000 


OPOER BY DESCRIPTION 


MP9 


3050-0002 


2 


10 


WASHER-FL MTLC NO. 10 ^3-iN-0 


28*80 


3050-0002 


MP11 


2360-0113 


2 


A 


SCREW-MACH 6-32 .25-IN-lG PAN-HO-POZJ 


00000 


ORDER BY DESCRIPTION 


MP12 


06657-6101* 


9 


1 


CVRTOPRF 


28*60 


08657-6101* 


MPT3 


066574)003* 


5 


1 


BNC-BRKT F/P 


28*80 


086574)003* 


MP14 


5062-3703 


3 


2 


STRAP handle 


28*80 


5062-3703 


MP15 


50*1-883* 


7 


A 


STRPH0LE6CAP 


28*80 


50*1.883* 


MP17 


051S.1239 


2 


6 


SCREW-MA04 M5 X as 12MM-LG 


00000 


ORDER BY DESCRIPTION 


MP1B 


8160-0351 


2 


* 


RFI GA9CET MNL/NPRN X2-MM-00 AA-MM-LG 


28*60 


8160-0351 


MP19 


06656.20112 


1 


2 


RTNRRF gasket 


28*80 


08656.20112 


MP20 


066S64)01M 


5 


2 


retainer HMGE 


28*80 


08656-00100 


MP21 


8160-0350 


1 


1 


RR GA9CET MNL/NPRN 32-MM-OO 25-MM-LG 


09686 


03-0101-8826 


MP22 


08657-610*5 


6 


1 


BTM RFI COVER 


28*80 


06657-610*5 


MPa* 


08657-00033 


A 


1 


COVER BTM 


28*80 


08657-00033 


MP2S 


06657-21016 


7 


2 


FRONT FOOT 


28*80 


00657-21016 


MP2S 


1*60-13*5 


5 


2 


TILT STAND SST 


28*80 


1*60-13*5 


MP27 


50*1-8801 


e 


2 


FOOT 


28*80 


50*1-8801 


MP31 


08656-00079 


7 


A 


cvrmtrnlrf #1 


28*80 


08656 00079 


MP32 


06656-00000 


0 


2 


CVRWTRNLRF #2 


28*80 


ooffgfrrOooBo 


MP33 


08657-00027 


6 


2 


CVRMTRF #3 


26*80 


O06S7.OOQ27 


MP34 


06656 0000? 


2 


2 


CVR INTRNL RF #* 


28*80 


fffWIgg 


MP3S 


00656-00061 


3 


2 


CVRNTRNLRF #5 


28*80 


OOCjg nciQOT 


MP36 


08657-00013 


0 


2 


CVR MTR. RF #6 


20*80 


06657.00013 


MP37 


00656-00006 


6 


A 


CVR INTRNL RF #8 


28*80 


OOffSff WOOfT 


MP3B 


06656-00007 


7 


2 


CVR INTRNL RF #9 


28*80 


O06S6-OOO67 


MPA1 


0520-0131 


2 


1 


SCREW-MACH 2-56 .*3B-IN.lG PAN-HD-POZl 


00000 


ORDER BY DESCRIPTION 


293SV AND AMOVE 
MPA2 


0515-1091 

3050-0003 


A 

3 


3 


9CREW-MACHME ASSEMBLY M3.5 X a6 
WA»IER-FL NM N0.6 .1AA4N40 J7S4N-00 


00000 


ORDER BY DESCPerON 
1*71 


MPA* 


3050-0890 


6 


1 


WASHER-FL MTLC ZS MM 2.78-MM-lO 


28*80 


3060-0690 


MPAS 


06657-00006 


1 


1 


RFI CUP -OUTPUT 


28*60 


00657-00006 



f Refer lo Section 7 for uptlate inforeution. “Factory Selected Component <Refer to Section 5). 
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Replaceable Pans 



Model S657B 



Table 6~3. Replaceable Parts 



Moronee 


HP Part 


c 


Oty. 


Description 


Mfr. 


Mfr. Part Number 


Designation 


Number 


0 






Code 




MP47 


086574)0005 


0 


1 


RRCUP-OinWT 


2B480 


08657-00006 




08656-00037 


7 


2 


WALL CUP SEMt-R 


29480 


086564)0037 


MP49 


OMliC 00011 


9 


1 


CUP FDTMRU MLPR 


28480 


noEir nofiTi 


MPSO 


2360-0121 


2 


13 


9CREW-MACH 6-32 ^IN-LG PAN-HD-PQZl 


00000 


ORO0t BY DESCRIPTION 


MPS1 


•150.6815 


0 


3 


WK22AW61X22 106C 


01634 


JOaOOX0.12SB22 


MPS2 


00657-00020 


9 


1 


XPMR BRACKET 


29480 


06667-OOOSO 


MPSA 


08657-81025 


2 


1 


REARPNL 


2B480 


06667.6102S 


MPSS 


2200.0155 


4 


8 


9CREW-MACH 4-40 1-M-LG PAN-HD-POZl 


00000 


0R069Br OESCRenON 


MPS7 


0535-0007 


2 


2 


Nt/T-HBC 06L-CHAM M3^ X a6 3.3MM-THK 


00000 


order BY OESCRenON 


MPse 


08657-00022 


1 


1 


AUOC BOARD SERVICE MOUNT 


28480 


n86*?7 non22 


MP60 


6960.0024 


0 


1 


PLUG-HOLE TR-HO POR .689-D-HOLE NYL 


28520 


2673 (BLACK) 


MP€l 


0380-2061 


2 




STANOOPF-MEX ^7-9I-L6 ^1-IN- A/F STL 






MP62 


0624.^206 


2 


1 


SCREW-TPG 6-32 ^-IN-LG PAN-HQ-POZI STL 


00000 


OR09 BY description 


MP63 


1400.0054 


5 


1 


CLAMP-CABLE .078-OA .375- WD STL 


79963 


139 




06657.00031 


2 


1 


HP-IBSHCLO 


26480 


OB6S7-00031 


MP66 


00657.40001 


0 


1 


KEY PAD #1 


28480 


08667-40001 


MP67 


08657-40002 


1 


1 


KEYPAD#? 


28480 


OB6S7-400Q2 


MP68 


08657-21014 


5 


14 


FRNT PNL STOOFF 


28480 


06657-21014 


MP69 


08657-00018 


5 


1 


FRONT SUPPORT PN 


26480 


06657-00018 


MP70 


2950-0132 


5 


1 


NUT-HEX-06L— CHAM 7/1 6-28- ThD .094-IN-THK 


00000 


ORDER BY DESCRIPTION 


MP71 


2190-0104 


0 


1 


WASHER-UC INTL T 7/16 IN .439-IN-lD 


78189 


1822-04 


MP73 


0535-0004 


9 


2 


NLrr-HEX OBL-CHAM M3 X 0.5 2.9MM-THK 


00000 


ORDER BY DESCRIPTION 


MP74 


0515-2052 


9 


e 


SCREW-THD-RLG MS X aS 12MM-LG PAN-HO 


00000 


ORDER BY OESCRPTCN 


293SU ASD ABOVE 














MP7AA 


0535.0006 


2 




NUT.HEX 08L.CHAM MSX0.8 4MM THK 8MVUA1 




MS 


MP74B 


2190.0686 


6 




WASHER-LK HLCL 4.0 4.1-MM-O 7.6-MM-OO 




MS 


MP75 


8151-0013 


4 


1 


WIRE 22AWG 1X22 


28480 


eiSl4X)13 


MP76 


1400-0249 


0 


14 


CABLE TIE .062-.625-DIA .091 -WO NYL 


16966 


0BU65/GRAY 


MP77 


0635-0109 


5 


4 


NUT-HEX DBL-CHAM M5 X 0.8 4MM-THK SMM-At 




MS 


MP76 


0380-0920 


9 


5 


STANOOFF-HEX .875-IN-LG 6-32-THO 


28480 


03804S20 


MP79 


0380-1817 


3 


5 


STANDOFF-HEX .5-IN-LG 6-32-THO 


00000 


ORDER BY OESCRffmON 


MP60 


2190-0918 


3 


15 


WASHER-LK HLCL NO. 6 .141-M-lD 






MP92 


3050-0172 


7 


14 


WASHER-FL NM NO. 10 .203-IN-IO 


29480 


3060-0172 


MP100 


06657-61032 


1 


1 


FRNT PNL 


2B480 


0B6S7.61032 


MP101 


0510.0741 


9 


2 


BRACKET-RTANG .344-UG X .407-L6 .312-WD 


73734 


36310 MOO 


MP102 


2420-0003 


7 


1 


NUT-HEX-DBL-CHAM 6-32-THD .094-P4-THK 


00000 


ORDER BY DESCRenON 


MP103 


2190-0918 


4 


1 


WASHER-LK HLCL NO. 6 .U1 -IN-10 


28480 


21903818 


MP107 


2360-0184 


7 


4 


SCREW-MACH 6-32 .438-IN-LG 82 DEG 


00000 


ORDER BY DESCRerCN 


MP109 


08656-00147 


0 


1 


BRKT OUTPUT CONN 


2S400 


0B6S6-O0147 


MP110 


0515-0924 


0 


4 


SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 


00000 


ORDER BY OESCRenON 


MPin 


2200.0111 


2 


6 


8CREW-MACH4-40 3-IN-LG PAN-HO-POZl 


00000 


ORDER BY DESCRIPTION 


MP112 


1400-0510 


8 


9 


CLAMP-CABLE .15-OIA .82- WD NYL 


Q27« 


851138303908 


MP127 


0615-0896 


5 


11 


SCREW-MACH M4 X a7 lOMM-LG 


00000 


ORDSt BY OESCRerCN 


MP131 


2200-0103 


2 


4 


SCREW-MACH 4-40 .2S-IN-LG PAN-HO-PCZl 


00000 


ORDER BY DESCRFTION 


MP133 


0515-1126 


6 


4 


SCREW-MACH M3 X 03 16MM-LG 


00000 


ORDER BY OESCRiPTCN 


MP13A 


236O4S01 


9 


3 


SCREW-MACH 6-32 3-»4-LG PAN-HO-POZl 


00000 


OROBtBY OESCRenON 


MP13S 


2190-0068 


5 


2 


WASHER-LK eiTL T 1/2 Pi 305-Pi-© 


78189 


189432 


MP136 


2190-0034 


5 


2 


WASHER-UC HLCL NO. 10 .194-Pi-© 


2B480 


21800034 


MP137 


08657.-40003 


2 


1 


FANSHCLO 


28480 


08SS7.40003 


MPUO 


31604)309 


5 


1 


FPI6ER GUARD 


06880 


9480 2 4039 1 


MPUl 


2200-0103 


2 




SCREW-MACH 4-40 -25-PI-L6 PAN-HO-POZl 


00000 


ORDER BY D69CRIPTCN 


MP141 


2200-0165 


6 


2 


SCREW-MACH 4-40 .25-ti-LG 82 DEG 


ooow 


ORDER BY OESCnPTlON 


MP142 


2950-0054 


1 


2 


NUT-HEX-OBL-CHAM 1/2-28-THD .125-PI-THK 


00000 


ORDER BY DESORPTION 



'Refer to Section 7 for update infonnaiion. 



•Factory Selected Component (Refer to Section 5). 
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Table 6-3. Replaceable Parts 



Rcfer«nc» 


HP Part 


c 


Oty. 


Description 


Mfr. 


Mfr. Part Number 


Designation 

MPU3 


Number 

0615-1079 


D 

8 


16 


SCR£W-MACHff4E ASSEMBLY M3 X 0^ 8MM*LG 


Code 


ORDER BY DESCRIPTION 


MP144 


69S0-0041 


1 


5 


PLUG HOLE .500 


28520 


2643 (BLACK) 


M014S 


006S7-00026 


5 


1 


CUPRR 


29480 


08657-00026 


MP146 


2S10-0045 


8 


57 


SCPEW-MACH 6-32 .375-IN-LG PAN-HQ-POZl 


00000 


ORDER BY DESCRIPTION 


MP147 


3050-0176 


1 


3 


WASHER-FL MTLC no. 8 .18B-IN-X> 


78553 


AA-0107-2SS 


MP149 


0515-1241 


6 


3 


SCREW-MACH M5 X 0.8 12MM-LG PAN-HO 




ORDER BY DESCRIPTION 


MP151 


2360-0115 


4 


21 


9CREW-MACH 6-32 .312-M-LG PAN-HO-POZt 


00000 


ORO09 BY DESCRIPDON 


MP1S2 


06657-00030 


1 


1 


ATTN-BRAOCET 


28480 


06657-00030 


300tUA/iD ABOVE 


MP153 


0515-0168 


4 




SCR-MAOHNE 


28480 


0515-0168 


MP1S4 


1400-0054 


5 




CLAMP CABLE .76^ 


28480 


1400-0054 


MP155 


0340.0620 


2 




INSUIATOR-XSTR THRK4.COIMOCT 


26480 


0340-0620 




0757-0346 


2 


1 


RESSTOR 10 ♦-!% .125W TF TC*0— 100 


08439 


MK2 


R2 


0637.0366 


6 


1 


THERMISTOR-SURGE PTCTR 5 OHM AT 25 OEG C 


6E259 


SG200 


2949U AND ABOVE 


R2 


0699-1902 


4 




RIO 1% .05W 


28480 


0699-1902 


T1 


026267 


8 


1 


TRANSFORMER 


28480 


028267 


U2 


5061U631 


e 


1 


RESTORED HET ASSY 


28480 


5061-4831 


US 


06645-67004 


5 


1 


RPP MODULE 


26480 


06645-67004 


U8 


08657-69004 


3 


1 


RESTORED PULSE MODULATOR 


26480 


08657-69004 


W1 


06657-61012 


7 


1 


A2J1-W2P1 


26480 


08657-61012 


W2 


08657-6011 9 


3 


3 


W1P1^A13J12 


28480 


08657-60119 


W3 


06657-61039 


a 


3 


A3A1J1-W11P2 


26480 


08657.61039 


W4 


08656-60169 


2 


1 


A3J1-W11P2 


26480 


08656-60189 


w5 


06656-60019 


1 


1 


A3J8-A8J3 


28480 


08656-60019 


W6 


06657-61053 


6 


1 


A6J402-A4U1 


26480 


08657-61053 


W7 


08656-60171 


6 


1 


W15P2-A6J401 


28480 


08656-60171 


W8 


08656-20022 


2 


2 


FL1-A4 


28480 


06656-20022 


W9 


08656^19 


7 


1 


A8-A4 


26480 


06656-20019 


W10 


06656-20023 


3 


1 


A6-A6J301 


28480 


08656-20023 


Wll 


06657-60119 


3 




A13J7-W4P2 


28480 


08657-60119 


W12 


06657-21019 


0 


1 


A6J303-U2 


28480 


08657-21019 


W13 


06657-21021 


4 


1 


U2-A6J302 


26480 


08657-21021 


W14 


06657-21020 


3 


1 


A6J203— U2J3 


28480 


08857-21020 


W15 


06657-60119 


3 




A13J10-W7P2 


28480 


06657-60119 


W16 


06657-61029 


6 


1 


A13J13-A11J1 


28480 


06657-61029 


W17 


08657-61024 


1 


1 


U5-J2rRFOLTr) 


28480 


08657-61024 


W16 


06656-60173 


8 


1 


A13J8-J7(MP10) 


28480 


06656-60173 


W1S 


08657-61030 


9 


1 


A13J9-A10J1 


28480 


06657-61030 


W20 


08657-61066 


9 


1 


A13J1-A12J1 


28480 


06657-61066 


W21 


08657-61043 


4 


1 


A13JS-A14J4 


28480 


06657-61043 


W22 


06656-60183 


0 


1 


J3-A3J6 


28480 


08656-60183 


mi V AND above 
W22 


08657-61092 


3 




J3-A3J6 


28480 


08657.61092 


W23 


08657-61093 


4 




A10J44J6J11 


28480 


08657.61093 


W23 


08657-21010 


1 


1 


A10J4^U8J11 


28480 


08657.21010 


W24 


06656-80164 


1 


1 


A3J7-TB 0/P 


28480 


08656-60164 


W2S 


08657-61039 


8 




A7-A8J4 


28480 


08657-61039 


W26 


06657-61027 


4 


1 


U5-A9AT2J2 


28480 


08657-61027 


W27 


08657.61023 


0 


1 


A12J5-A9AT1J1 


29480 


06657-61023 


W2B 


08657-61028 


5 


1 


UBJ10-A12J6 


28480 


08657-61028 


W29 


06657-61057 


0 


1 


U5-W30P1 


26480 


08657-61057 


W3C 


08657-61056 


1 


1 


W29P1-RFOUT 


28480 


06657-61068 


W31 


08657-61040 


1 


1 


A11J2-A12J3 


28480 


06657-61040 


W32 


08657-61031 


0 


1 


PULSE lf4PUr-A10J3 


26480 


06657-61031 


W33 


08657-61022 


9 


1 


A9AT1J2-A9AT2J1 


29480 


08657-61022 


W34 


08657-21017 


8 


1 


U2J6-U8J9 


28480 


06657-21017 


W3S 


08657-61062 


7 


1 


U2-A12J6 


28480 


06657-61062 



^ Refer to Section 7 for update information. "Factory Selected Component (Refer to Section 5). 
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Model 8657B 



Ref#ranc« 

Dwgnatlofi 

W38 

W37 

W38 

W39 



Table 6-3. Replaceable Parts 

HP Part C Qty. D«Jcrtption 

Numbar D 



06657^1064 9 1 J1-A2J4 

06657-61048 9 1 TIMEBASE OOT-Aie 

8120.2682 2 1 CABLE ASSY-COAX 50-OHM B.S-IN-LG 30PF/TT 

08657.61065 0 1 PULSE MPUT-A10J3 



Mfr. 

Cod# 



Mfr. Part Niimbor 



2S480 08657.61064 

26480 08657.61048 

26480 6120.2682 

26480 08657.61065 



^Rcfcr to Section 7 for update information. 



•Factory Selected Component (Refer to Section 5). 
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Tabk 6-4. Code Ust of Manufacturers 



Mfr. 

Code 


Manufacturer Name 


Location 


Zip Code 


Cl 433 


AS ELEKTRONIK GMBH 


SALZBURG. AU 


A.501 


D8439 


ROEDERSTBN/RESISTA GMBH 


LANDSHUT, GM 


6300 


K8479 


HOLSWORTHY ELECTRONICS LTD 


HOLSWORTHY. EG 




S4013 


HITACHI AMERICA LTD 


SUNNYVALE. CA 


94086 


00000 


ANY SATISFACTORY SUPPLIER 






00494 


AOORESSOGRAPH FARRINGTON 


TREVOSE, PA 


44117 


00779 


AMP INC 


HARRISBURG. PA 


17111 


01295 


TEXAS INSTRUMENTS INC 


DALLAS. TX 


75265 


01634 


ALUMINUM CO OF AMERICA 


PITTSBURGH. PA 


15219 


01666 


RCL ELECTRONICS INC 


NORTHBROOK. IL 


60062 


02114 


FERROXCUBE CORF 


SAUGERTIES. NY 


12477 


02766 


ITW FASTEX 


DES PLAINES. IL 


60016 


04222 


AVX CORP 


GREAT NECK. NY 


11021 


04713 


MOTOROLA INC 


ROSELLE. IL 


60195 


06132 


COMPUTER TERMINAL CORP 


SAN ANTONIO. TX 


78784 


06363 


PANDUIT CORP 


TINLEY PARK. IL 


60477 


06660 


JOHNSON A L CO 


MONROVIA. CA 


91016 


06665 


PRECISION MONOUTHICS INC 


SANTA CLARA. CA 


95054 


06773 


TIMBER TOP INC 


FREEPORT. NY 


11520 


07282 


FAIRCHILD INO INC IND PROD DIV 


WINSTON-SALEM. NC 


27105 


08014 


UNIVERSAL SHELLAC & SUPPLY CO INC 


HICKSVILLE. NY 


11801 


08600 


GE CO INSULATING MATERIALS PROD 


SCHENECTADY. NY 


12306 


08810 


ANGELLMFGCO 


DAYTON. OH 


45404 


09686 


SCHRADERS A & SON DIV SCOVILL MFG 


TORONTO. CN 




09969 


DALE ELECTRONICS INC 


YANKTON. SO 


57078 


10392 


GENERAL staple CO INC 


1 NEW YORK. NY 


10010 


11236 


CTS CORP 


i ELKHART. IN 


46514 


11502 


IRC INC 


BOONE. NC 


28607 


11783 


NY-GLASS PLASTICS 


PARAMOUNT, CA 


90723 


11870 


MELABS INC 


PALO ALTO. CA 


94304 


12344 


TALLY CORP 


KENT. WA 


98031 


12360 


ALBANY PROD CO DIV OF PHEUMO DYN 


NORWALK. CT 


06850 


12403 


CANFIELD H 0 CO OF INDIANA INC THE 


SEYMOUR. IN 


47274 


12498 


CRYSTALONICS. DIV TELEDYNE 


CAMBRIDGE. MA 


02140 


12672 


RCA CORP RECEIVING TUBE DIV 


AVENEL. NJ 


07001 


15542 


MiNLaRcurrs lab 


BROOKLYN. NY 


11235 


16179 


M/A-COM INC 


BURLINGTON. MA 


01803 


16956 


DENNISON MFG CO 


FRAMINGHAM. MA 


01701 


17856 


SILICONIX INC 


SANTA CLARA. CA 


95054 


18324 


SIGNETICS CORP 


SUNNYVALE. CA 


94086 


18873 


DUPONT E 1 DE NEMOURS & CO 


WILMINGTON. DE 


19801 


19701 


MEPCO/CENTRALAB INC 


RIVIERA. FL 


33404 


24226 


GOWANDA ELECTRONICS CORP 


GOWANDA. NY 


14070 


24355 


ANALOG DEVICES INC 


NORWOOD. MA 


02062 


24539 


AVANTEK INC 


SANTA CLARA. CA 


95054 


25403 


NV PHILIPS ELCOMA 


EINDHOVEN. N£ 


02876 


27014 


NATIONAL SEMICONDUCTOR CORP 


SANTA CLARA. CA 


95052 
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Table 6~4. Code List of Manufacturers 



Mfr. 

Code 


Manufacturer Name 


Location 


Zip Code 


28480 


HEWLETT-PACKARD CO CORPORATE HQ 


PALO ALTO, CA 


94304 


28520 


HEYCO MOLDED PRODUCTS 


KENTWORTH. NJ 


07033 


33095 


SPECTRUM CONTROL tNC 


ERIE, PA 


16505 


34371 


HARRIS CORP 


MELBOURNE. FL 


32901 


4G810 


NATIONWIDE PAPERS INC 


ST LOUIS. MO 


63110 


46384 


PENN ENGINEERING & MFG CORP 


DOYLESTOWN. PA 


18901 


50088 


S6S-TH0MS0N MICROELECTRONICS INC 


PHOENIX. AZ 


85022 


51167 


ARIES ELECTRONICS INC 


FRENCHTOWN. NJ 


08825 


52648 


PLESSEY SEMICONDUCTORS 


SANTA ANA. CA 


92705 


55285 


BERGQUIST CO 


MINNEAPOLIS. MN 


55420 


56289 


SPRAGUE ELECTRIC CO 


LEXINGTON. MA 


02173 


6E259 


AMETEK INC 


PAOLI. PA 


19301 


73138 


BECKMAN INDUSTRIAL CORP 


FULLERTON. CA 


92635 


73734 


FEDERAL SCREW PRODUCTS CO 


CHICAGO. IL 


60618 


75915 


UTTELFUSE INC 


DES PLAINES. IL 


60016 


76381 


3M CO 


ST PAUL. MN 


55144 


77342 


POTTER & BRUMFIELD INC 


PRINCETON, IN 


47671 


78189 


ILLINOIS TOOL WORKS INC SHAKEPROOF 


ELGIN. IL 


60126 


78553 


TINNERMAN PRODUCTS INC 


CLEVELAND. OH 


44101 


79963 


2IERICK MFG CO 


MT KISCO. NY 


10549 


81073 


GRAYHILL INC 


LA GRANGE. IL 


60525 


84411 


AMERICAN SHIZUKf CORP 


CANOGA PARK. CA 


91304 


84830 


LEE SPRING CO 


BROOKLYN. NY 


11219 


9M011 


INTL RECTIFIER CORP 


LOS ANGELES. CA 


90069 


9N171 


UNITRODE CORP 


LEXINGTON. MA 


02173 


91506 


AUGAT INC 


MANSFIELD. MA 


02048 


91637 


DALE ELECTRONICS INC 


COLUMBUS. NE 


68601 


98291 


ITT SEALECTRO CORP 


TRUMBULL. CT 


06611 
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Figure 6—1. Cabinet Paris and Internal RF Covers 
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Figure 6—6. HP-IB and Modulation bracket (Opt 002) 
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Figure 6—8. Top Iniernal view Level 1 
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LEVEL 2 
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Figure & — 10, A 13 Paris 
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Figure 6 — 1 1. All Paris 
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Figure 6—12. A 10 parts 




Figure 6—13. A 10 Scmi-Rigids 
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Section 7 Instrument Changes 



INTRODUCTION TO THIS SECTION 

This section contains instrument modification recommendations and procedures that could improve 
the performance and reliability of your instrument Refer to Instruments Covered by This Manual in 
Section 1 of the HP 8657B Operation and Calibration Manual for important information about serial 
number coverage. 

INSTRUMENT MODIFICATIONS 

2922U AND ABOVE. Modification to the A6 Output assembly (hetrodyne circuitry) to improve 
speed. Additional components are CR30d, CR30S and CR306. R316 and R321 change to 

lOkn. 

2928U AND ABOVE. Improvement. of A4 High Frequency Loop assembly stability and A6 Output 
assembly divider power sensitivity. 

2935U AND ABOVE. Reduce the effects of electo-magnetic fields on frequency subility. The fan 
finger guard is grounded and an RF choke is in series with the fan’s positive suply lead. 

2949U AND ABOVE. Improved filter tuning stability and output power of the A8 Frequency 
Multiplier. Low inductance resistors are used and the capcitance coupling characteristic is changed. 

3001 U AND ABOVE. W22 and W24 are changed to new parts to improve the radiated RF 
performance. The new cables are grounded to the casting W 2 dl in addition to the HP-IB shield. 

301 OU AND ABOVE. A flying lead is added to the transformer assembly. 

3025U AND ABOVE. The A6 Output Assembly is changed to part number 08657-60140. The previous 
A6 assembly had several modifications which have been incorporated into the new board layout 

3035U AND ABOVE. A diode, A6CR412, is changed to a new part 

3105U AND ABOVE. The A3 Low Frequency Loop Assembly and A6 Output Assembly are changed 
to part numbers 08657-60158 and 08657-60159 respectively. The changes allow the switching speed of 
the HP 8657B to be greatly improved. The instrument is also now equipped with flexible sequencing. 
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Block Diagram 3 



LOW FREQUENCY LOOP AND FM SECTION 
PRINCIPLES OF OPERATION 

FractfonaNN Phase Lock Loop Overview. 

The Low Frequency Loop is a Fractional-N phase lock loop. The Low Frequency Loop VCO can 
be locked at fractional frequencies of the 100 kHz Reference. A VCO fractional frequency is any 
frequency that is not a whole number, integer, multiple of the reference. The VCO’s frequency 
range is 60 to 110 MHz. When the VCO frequency is 100 MHz, its frequency is an integer multiple 
of the 100 kHz reference (100 kHz x 1000) = 100 MHz. When the VCO frequency is 100.01 MHz, 
its frequency is not an integer multiple of the 100 kHz reference ( 100 kHz x 1000.1) = 100.01 MHz, 
a fractional frequency. 

The method used to divide by a fractional number is to have a integer divider that can be switched 
between two divide numbers (N and N-1) so the average divide number has a fractional part. From 
the example, N = 1000.1, the divider would divide-by-lOOO for 9 times and 1001 for 1 time. 

Figure 1 illustrates the basic Phase Lock Loop. The Phase Detector compares the Voltage Controlled 
Oscillator (VCO) output signal to the Reference signal. A Tune Voltage proportional to the phase 
difference between the two signals is produced. The Tune Voltage is filtered by the Low Pass Filter to 
suppress noise and high frequency components. The Tune Voltage corrects the VCO’s frequency so 
it phase-tracks the Reference. For this loop to lock the VCO and the Reference must be at the same 
frequency. For the loop to lock at multiple integer frequencies of the VCO a Divide-By-N circuit 
must be added as shown in Figure 2. The VCO can now produce a discrete range of frequencies all 
phase locked to the Reference. 




Figure /. Susie Single Frequency Phase Lock Loop. Figure 2. Basic 100 kHz Step Phase Lock Loop. 



Block Diagram 3-1 
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A Fractional-N loop is a modified Divide-By-N loop and can lock at frequencies that are not integers 
of the Reference. It can lock at fractional multiples of the Reference. For Fractional-N loops the 
N in N.F. represents the integral multiple, the Divide-By-N number. The F represents the fractional 
part of the VCO’s offset frequency with respect to the integral frequency. 'With our fixed Reference 
frequency of 100 kHz, the 'VCO’s frequency can be changed in 100 kHz steps, (100 kHz x N) * VCO 
frequency, the VCO’s integral part. When the VCO’s frequency is a fractional frequency, the VCO 
is continually advancing in phase with respect to the Divide-By-N number N times the Reference. 
When the phase of the VCO has advanced one cycle the loop divides by N-1 to remove a VCO 
cycle. In the following example, a VCO cycle is removed every 10 reference cycles. 

The Reference frequency is 100 kHz, the divide number is 1000.1, and the VCO frequency is 
100.01 MHz, a fractional multiple (lOtlO.l) of the reference. Without the removal of a VCO cycle 
every 10 reference cycles the VCO will advance one cycle (refer to Table 1), and the output voltage 
of the Phase Detector would continue to increase. The loop would not lock. The continual removal 
of a VCO cycle means that the output of the Phase Detector is a sawtooth waveform. The waveform 
increases linearly because of the advancing phase of the VCO. When a cycle is removed it drops to 
a fixed voltage, canceling the phase advancement of one cycle. With one cycle (360®) removed, the 
Phase Detector returns to 0® phase output (refer to Figure 3). 

Since one cycle must be removed from the VCO each time its phase advances one cycle on the VCO’s 
integral part (100 kHz x N), a Remove Cycle circuit is added in Figure 4. If a VCO cycle is removed 
each time its output advances one cycle of phase, the average frequency applied to the Divide-By-N 
block is 100 kHz x N, and the average frequency applied to the Phase Detector is 100 kHz. 




MFEHMCE MHIOOS ZN (N> 1000 IN THIS EZAMflEl 
TIME IN iiSEC — ' 



Figure 3. The Output of the Phase Detector Shown Here is a Sawtooth 

Riding on a dc Voltage. 
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Figure 4. The Basic Block Diagram of a Modified Divide-by-N Loop with a 
Pulse Remover Added to Allow the VCO to Operate at a Fractional Frequency. 



Block Diagram 3-2 
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( A method of determining when the VCO has advanced one cycle of phase is needed. The Remove 

Cycle circuit can then be triggered to remove a cycle. The fractional part of the VCO frequency 
determines the time required for the oscillator’s frequency to advance one cycle of phase in reference 
to 100 kHz X N. The time required is the period of F and corresponds to a number of reference 
periods. In the example, the Signal Generator’s frequency is 100.01 MHz. The divide number is 
1000.1, N = 1000 and F = 0.1. 



Tbb/e i. Phase Relationship of the Integral Part of the VCO Frequency Times N 
Relative to its Fi-actional Part as Expressed in Phase Advancement. 



No. of Ref. 
Periods 

(F^ = 100 kHz 
= 0.1 MHz) 


No. of Completed Cycles of 


Phase Advancement 
on N.F on N X F^ 


N X F^' = 100 MHz 
(N = 1000) 


1 

N.F** = 100.01 MHz 


1 


1000 


1000.1 


0.1 cycle of phase 


2 


2000 


2000.2 


0.2 cycle of phase 


3 


3000 


3000.3 


0.3 cycle of phase 


4 


4000 


4000.4 


0.4 cycle of phase 


9 


9000 


9000.9 


0.9 cycle of phase 


10 


10000 


10001.0 


1 full cycle of phase (360®) 


11 


1000 


1000.1 


0.1 cycle of phase 



•N X = integer pan of the VCO frequency. 

-N.F « integer and fractional pan of the VCO frequency. 



The fractional part of the frequency is stored in the Fractional Register, and then added to a second 
register each reference cycle. The second register, the Phase Accumulator, contains the total number 
of degrees the phase of the VCO has advanced at any point in time. The Fractional Register, Phase 
Accumulator, and Add Circuit are added as shown in Figure 5. 




Figure 3. Fractional-N Loop Showing a Phase Register Used to Trigger the 
Removal of One VCO Cycle ( or Pulse). 
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Figure 6. Simplified Diagram of A Fractional-N Phase Lock Loop. 
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During the reference cycle that the VCO advances one full cycle of phase, the Phase Accumulator 
reaches unity. For example, the oscillator has gone 1000.1 cycles in one reference cycle, 10 ns, 
2000.2 cycles in two reference cycles, and so on. The Phase Accumulator contains 0. 1 after one 
reference cycle, 0.2 after the second, and so on. When unity is reached, the register overflows. The 
VCO has advanced one cycle of phase and the overflow bit instructs the Remove Cycle circuits to 
remove a cycle from the VCO. 

The open*loop Phase Detector output is sawtooth on some dc voltage level as tuning voltage for a 
stable output signal. A sawtooth signal on the dc tuning voltage will cause frequency modulation of 
the VCO’s output The sawtooth signal must be removed from the tuning voltage. The output of the 
Phase Detector is a voltage that at some value, rises to an increased value, and returns to the value 
started with when the cycle repeats. Figure 7 shows the waveform generated by the Phase Detector. 
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Figure 7. Phase Detector Waveform. 



The technique used to eliminate this unwanted sawtooth waveform is to generate a waveform with 
the same shape but opposite in polarity, and sum it with the Phase Detector output This cancels 
the unwanted waveform leaving only the dc voltage to tune the VCO. It is possible to generate a 
waveform of the opposite polarity because the shape of the unwanted waveform can be predicted 
exactly. The Analog Phase Interpolation (API) circuit in Figure 6 is added to determine the voltage 
on each reference cycle to sum with the output of the Phase Detector. 



A3 Low Frequency Loop Assembly. 

The 50 MHz Reference Oscillator (Service Sheet 16) is a crystal oscillator that is used to phase lock 
the Voltage Controlled Oscillators. Its output is divided down to provide the 100 kHz Reference to 
the Phase Detector. The rear-panel TIME BASE OUTPUT signal is a jumper-selectable frequency 
of 1, 5, or 10 MHz divided from the 50 MHz Reference Oscillator and coupled through the Crystal 
Phase Lock Circuit For Option 001, a 10 MHz temperature-stabilized crystal oscillator is installed 
in the Signal Generator. The Option 001 oscillator output is available at the rear-panel TIME BASE 
HIGH STABILITY OPTION connector (not shown). When connected to the TIME BASE INPUT 
connector, a phase lock is established between the high stability oscillator and the 50 MHz Reference 
Oscillator. The switched 5 MHz is the clock that generates the 400 ns pulses required for DCFM 
and ACFM (in-band) Reset Timing. 
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Digital data is written from the main Microprocessor to the Low Frequency Loop Microprocessor 
(Service Sheet 11) when its frequency is changed, when frequency modulation (AC or DC) is selected, 
turned off, changed or calibrated. The digital data consists of instructions and data. Instructions 
select frequency modulation and controls when a frequency modulation calibration is performed. 
Instructions and data are sent from the Low Frequency Loop Microprocessor to the Fractional-N 
Controller which handles all instructions and data to lock the Low Frequency Loop at fractional 
frequencies (refer to the Low Frequency Loop Timing Diagram Figure 8). The Fractional-N 
Controller converts the data to its nine’s compliment and transfers the data to the Divide-By-N 
Latches. The nine’s compliment data is used by the Divide-By-N Counters, clocked by the Chip 
Oock output of the Prescaler, to generate the VCO Divide-By-N.F. 100 kHz pulse input to the Phase 
Detector. The output pulse of the Phase Detector (Service Sheet 13) determines the length of time 
Phase Detector current is active and the voltage output of the Loop Integrator is changed. The 
output of the Loop Integrator is stored on the Sample and Hold Capacitor and corrects the output 
frequency of the VCO. 

After the correction voltage is stored on the Sample and Hold Capacitor, the Fractional-N Controller 
sets the Bias Control active to reset the Loop Integrator. The Loop Integrator is reset by the Bias 
Current that supplies current to the Loop Integrator. If the frequency of the VCO is a fractional 
frequency (not an integer multiple of 100 kHz), the Analog Phase Interpolation (API) (Service 
Sheet 12) outputs from the Fractional-N Controller are active for a varying amount of time when 
Bias is active. The API Currents are summed with the Bias Current to determine the voltage reset 
point of the Loop Integrator (Figure 9 shows how the API currents are shared). The voltage is 
dependent on the phase difference between the 100 kHz reference and the VCO Divided-By-N.F. 
that is the result of the VCO’s frequency being a fractional frequency. 

A cycle is added or removed at the Prescaler (Service Sheet 10) to change its modulus from 10 to 
9 or 11. A remove cycle is latched into the Cycle Add/Remove Latches and gated to the Prescaler 
by the Fractional-N Controller to generate fractional frequencies, and by the FM Digital circuits to 
control Frequency Modulation. An add cycle is latched into the Cycle Add/Remove Latches by the 
FM Calibradon circuits, and by the FM Digital Control circuits to control Frequency Modulation. 
FM calibration is necessary to ensure that the FM deviation does not vary with oscillator frequency. 
Calibration is performed by offsetting the frequency of the VCO by 200 kHz, and then removing the 
offset Any difference in voltage is detected by the Tune Voltage Sampler, and then converted by 
the A/D to set the bits of the FM Cal DAC. 

To have continuous Frequency Modulation both in the bandwidth and out of the bandwidth of the 
Low Frequency Loop, the Low Frequency Loop VCO is Phase Modulated in the loop bandwidth. 
The modulation signal is converted to phase by the FM to $M Integrator and summed with the 
current to the Loop Integrator. When the output of the FM to $M Integrator crosses the high 
threshold, the High Threshold Comparator is set and a Remove Cycle control pulse is generated. 
When the output of the Integrator crosses the low threshold, the Low Threshold comparator is set 
and an Add Cycle control pulse is generated. The Remove or Add Cycle pulse is gated to the 
Prescaler and a cycle is removed or added to the VCO Divide-By-N.F. signal. When a cycle is 
removed dr added, a precise API 2 or API 3 current is directed to the FM to $M Integrator. Just 
enough charge is removed from or added to the integrator to offset the 360* of phase caused by 
removing or adding a cycle by the Prescaler. (Figure 9 shows how the API currents are shared.) 

The FM Reset Timing and currents reset the Integrator (Service Sheet 15). The Up/Down Counters 
and Phase Deviation DAC keep track of the number of times, and the direction the Integrator is reset 
The Up/Down Counters and Phase Deviation DAC reconstruct a staircase voltage approximation 
of the total VCO phase offset caused by the modulation Remove or Add Cycle control inputs to the 
Prescaler. 
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Figure 8. Lo^ Frequency Loop Tinting Diagram. 



Block Diagram 3-7 




Service 



Model S657B 



INBANO TM 

y— INTEGRATOR v 

SSI 5 




SS12 



Figure 9. Low Frequency Loop API and Bias Currents. 
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TROUBLESHOOTING 

Procedures for checking the Low Frequency Loop and FM Sections of the instrument are given 
below. The blocks or points to check ar e mar ked on the block diagram by a hexagon with a check 
mark and a number inside, for example, <>/2> 

Troubleshooting Help 

Block Diagram 1 

Table 4-1. Abbreviated Performance Tests 
Table 5-2. Post-Repair Adjustments 

Test Equipment 



Digital Multimeter HP 3466A 

Measuring Receiver HP 8902A 

Sensor Module HP 1 1722 A 

Oscilloscope HP 54100A 

Oscilloscope Active Probe HP 54001A 

Function Generator HP 3312.A 



Low Frequency Loop Lock Check 

The Low Frequency Loop can be checked from the front panel to determine if the loop is locked 
or unlocked. Enter the Keyboard-Invoked Tests and run Test 6 to determine the loop’s condition. 
When the loop is locked a “1” is shown in the FREQUENCY Display window, and when it’s 
unlocked a “0” is shown. 

• Enter the Keyboard-Invoked Tests by first pressing the “SHIFT” key, and then pressing the 
“INCR SET” key. A “1” should be shown in the MODULATION Display window. 

• Press the “AMPTD” up-arrow key until a “6” is shown in the MODULATION Display window. 
Test 6, the Low Frequency Loop Lock Test, is ready to run. 

• Press the “INCR SET” key to start the test A “1” is shown in the FREQUENCY Display when 
the loop is locked. A “0” is shown in the FREQUENCY Display when the loop is unlocked. 

• To exit Test 6, press the “AMPTD” up-arrow key once. A “00” should be shown in the 
AMPLITUDE Display window. 

• To exit the Keyboard-Invoked Tests, press the “AMPTD” up-arrow key until a “T’ is shown 
in the MODULATION Display window. Then press the “INCR SET” key. 

The red LED, A3DS500 on the Low Frequency Loop Assembly (refer to Service Sheet 13), is lit 
when the loop is unlocked. 

<2I>50 MHz Reference Oscillator Checks 

1. Set the Signal Generator as follows: 

Frequency 500 MHz 

Amplitude O.OdBm 

Modulation Off 

2. Connect the Signal Generator’s TIME BASE OUTPUT (J4) on the rear panel to the measuring 
receiver’s INPUT. >^^th the Signal Generator’s Time Base Jumper in the 10 MHz position check 
that the frequency at J4 is 10 MHz. If the frequency is not correct, go to step 3. 

3. Connect the measuring receiver to the 50 MHz Reference output by removing W5 from A3J8. 
The frequency at A3J8 should be 50 MHz and the power level 16 to + 19 dBm. If the frequency 
or level is not correct, go to Service Sheet 16. 
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4. Select Frequency Modulation at the front panel press the FM key. Check the switched S MHz 
at feedthrough capacitor A3C28 with an oscilloscope. If the 5 MHz square wave is not correct 
go to Service Sheet 16. 

5. Check the 100 kHz Reference pulse to the Phase Detector at connector A3J5 with the 
oscilloscope. The pulse is approximately +2V, 0. 1 ms pulse (including ringing) and occurs every 
10 MS. Adjust the llmebase Sec/Div to view more than one pulse. If the pulses are not present 
go to Service Sheet 16. 

C7TV C0 Tune Voltage and FM Checks 

1. Remove jumper A3W6 (refer to Service Sheet 14). The VCO Tune Voltage goes to 
approximately O.OV. 

2. Connect the measuring receiver to A3A1J1 (VCO output). The frequency should be 96 MHz 
±7 MHz and the power level —9 to -7 dBm. If it is not correct go to Service Sheet 9. 

3. Connect the digital multimeter to feedthrough capacitor A3A1C101 (the +11 Vdc power supply 
for the Low Frequency Loop VCO). The voltage should be + 1 1 ±2 Vdc with the noise less than 

0.05 Vpp. (Measure the + II V noise with an Analog Oscilloscope, such as the HP 1740A). If 
the voltage or noise is not correct, go to Service Sheet 9 or Service Sheet 25 (+15 Vdc power 
supply). 



Divider and Prescaler Checks 

1. Check the Low Frequency Loop VCO’s frequency at A3TP29. The frequency should be 
100 MHz (Signal Generator’s frequency 500 MHz). If the frequency is not correct go to Service 
Sheet 10. 



2. Check the Low Frequency Loop VCO’s frequency Divided-By-2 at A3TP30 and divided-by-20 
at A3TP31. If either frequency is not correa go to Service Sheet 10. If loop is still unlocked 
go to <V* > below. 

3. Set the Signal Generator’s frequency to 500.001 1 MHz. Check the Remove Cycle pulse input 
at A3W8. If the pulse is not present go to Service Sheet 11. 



4. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 

Source 



500 MHz 

Any 

ACI^ 99 kHz 
EXT 



5. Connect a function generator to the MOD INPUT connector on the Signal Generator. 

6. Set the function generator as follows: 



Function Square Wave 

Frequency 100 lb 

Output Level 1 V/P (HI and LO LED’s out) 



7. Check the Add Cycle pulse at A3W7. If the pulse is not present go to Service Sheet 11. 



<7T> Digital Control, Remove and Add Cycle, and Divide>By*N Counters Checks 

1. Check the Cycle Start pulse at A3TP15. Refer to Figure 8 Low Frequency Loop Timing 
Diagram. If the pulse is not present go to Service Sheet 11. 

2. Check the VCO Divided-By-N.R, 100 kHz pulses, at A3J4. It should be a narrow approximately 
+2V pulse every 10 ms. Adjust the Timebase Sec/Div to view more than one pulse. If the pulse 
is not present go to Service Sheet 11. 
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<7T> Integrator Set and Reset Checks 

1. Check the + 1 to - IV waveform at A3TP1 every 10 fts. If it is not correct go to Service Sheet 13. 

2. Check the voltage waveform output of the Integrator at A3TP13. Refer to Figure 8. If the 
waveform is not correct go to Service Sheet 12. 

3. C heck the Bias Control pulse at A3TP10. Refer to Figure 8 (Bias Pulse). If the pulse is not 
correct go to Service Sheet 1 1. 

4. Check the API Control Delayed Bias at A3TP7. TP7 should be approximately -7 to +1 volt 
pulse, one Chip Clock less than the Bias Pulse. Refer to Figure 8. If the pulse is not correct go 
to Service Sheet 1 1. 



<7T> Frequency Modulation (In-Band) Checks 

1. In-band frequency modulation is checked with the Low Frequency Loop locked. 

2. Set the Signal Generator as follows: 



Frequency 

Amplitude 

Modulation 

Source 

3. Set the oscilloscope as follows: 

Chan 1 

Chan 1 Display 

VOLTS/DIV 

OFFSET 



. ... 950 MHz 

Any 

ACFM, 5 kHz 
EXT 



.... On 
500 mV 
850 mV 



Timebase 

SEC/DrV 2 ms 



Trigger 

Trigger Mode 

Trig Src 

TRIG LEVEL 

Slope 

4. Set the function generator as follows: 

Function 

Frequency 

Output Level 



. . . Edge 
. Chan 1 
... 1.5V 
Positive 



Square Wave 

100 Hz 

1 V/P (HI and LO LED’s out) 
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5. Connect the oscilloscope to A3TP3. If the waveform at TP3 is not the same as shown in 
Figure 10 go to Service Sheet 15. 




Figure 10. Oscilloscope Displt^ of TPS (dc Coupled), Signal Generator’s 
Frequency 950 MHz, Modulation EXT FM, 5 kHz 
Deviation (100 Hz Square Wave). 



<2Z> Frequency Modulation Calibration Checks 

1. Connect the oscilloscope to feedthrough Capacitor A3A1C100 or A3W6 and set the Signal 
Generator’s modulation to 1 kHz INT, FM, 99 kHz deviation. The modulation signal should be 
approximately 0.1 Vpp. If it is not correct, go to Service Sheet 14 and perform the FM checks. 

2. Connect the oscilloscope to A3TP14. Verify that the voltage changes when the Signal 
Generator’s frequency is incremented 10 MHz. If the voltage does not change, go to Service 
Sheet 14. 
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MICROPROCESSOR, KEYBOARD, AND DISPLAY SECTION 
PRINCIPLES OF OPERATION 
A1 Keyboard Assembly 

The Keyboard Assembly consists of 48 pushbuttons or keys hardwired in an 8-row by 6-column 
matrix Whenever a key is pressed, a row line is connected to a column line. This causes a keyboard 
interrupt to be issued to the Microprocessor. When the Microprocessor is interrupted, the row and 
column d flta is strobed into the Keyboard Data Laich/Shift Register and then serially shifted over 
the data bus to the Microprocessor. 

A13 Microprocessor, Memory, and HP-IB Assembly. 

The data bus (DO through D7) consists of eight bidirectional lines which are used to transfer 8-bit, 
positive-true data to and from the Microprocessor. The Microprocessor reads data from memory, 
the keyboard, and the HP-IB interface. Information on the data bus is buffered as it enters or leaves 
the Microprocessor. The Read/Write signal (R/W) from the Microprocessor is used to control the 
direction of data transfer on the data bus. This signal is buffered by one of the Microprocessor 
Control Line Buffers. 

The address bus (AO through A15) consists of ^teen unidirectional lines which are used to transfer 
the 16-bit, positive-true address from the Microprocessor. These address bits are buffered and then 
used to enable the Interface Bus Select Deco^ and to address the ROM and RAM locations. 
In addition, the buffered address bits are decoded to produce control strobes for modulation, 
attenuation, and serial I/O. The Serial I/O Control changes six bits of parallel data into serial data 
and clocks this data to the high frequency loop and output section (see BD2), the low frequency loop 
(see BD3), and the display. It also clocks serial input data from the keyboard to the Microprocessor. 

The Reset input starts the Microprocessor from a power-down condition and is used during initial 
power-up of the instrument, after a power failure has occurred, or after TP 12 RESET is momentarily 
touched to ground (see Service Sheet 1 7). When the Microprocessor is reset, it enters its power-up 
subroutine to initialize the instrument. 

The Maskable Interrupt Request (IRQ) input to the Microprocessor is used to interrupt program 
execution. Maskable interrupts occur whenever a key on the keyboard is pressed, a reverse power 
condition is detected, or an active low is on the rear-panel connector J5 (SEQ). The three maskable 
interrupts plus the four status conditions (i.e.. Over Modulation, Under Modulation, HP-IB Interrupt, 
and LF Loop Ready) all provide status inputs to the Interrupt Processing circuit which puts the 
instrument status information on the data bus. The Signal Generator memory consists of 2k bytes 
of RAM and 32k bytes of ROM. The program used to control the operation of the Signal Generator 
is stored in the ROM. 

All HP-IB data input/output, control, and handshake tignals are buffered before being applied to the 
HP-IB General Purpose Interface Adapter. 

A2 Display Assembly 

Sixteen bits of serial display data (DDA) are sent from the Microprocessor to the Display Address 
and Data Shift Registers. Six of the bits are decoded to produce the twelve display strobes and two 
keyboard strobes. The keyboard strobes are used to strobe column and row data from the keyboard 
while the display strobes are used to strobe modulation, frequency, and amplitude display data into 
their respective control drivers and latches. The display data is decoded and latched to drive the 
applicable 7-segment display or LED annunciator. 
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TROUBLESHOOTING 

General 

Procedures for checking the Microprocessor, Keyboard, and Display sections of the instrument are 
given below. The blocks or points to check are mar ked on the blo^ diagram by a hexagon with a 
check mark and a number inside, for example, <V3 > 

Troubleshooting Help 

Block Diagram 1 

Table 4-1. Abbreviated Performance Tests 
Table 5-2. Post-Repair Adjustments 

Test Equipment 



HP-IB Controller Any 

HB-IB Interface Any 

Measuring Receiver HP 8902A 



<7T> Power-On Sequence 

1. Press the POWER switch from STBY to ON to initiate an internal memory check. This check 
tests for a failure in ROM (Read Only Memory) and in RAM (Random Access Memory). 
During this check, all front-panel indicaton light for approximately 1.5 seconds to provide a 
quick visual inspection of each front-panel annunciator and display segment. All the display 
segments will display the number eight except the most significant AMPLITUDE digit which 
will be a number one. If a memory failure is detected, a RAM or ROM error code will be 
displayed in the FREQUENCY Display window. The error code remains displayed until any 
front-panel key is pressed. Refer to Table 1 for a listing of the Power-On Error Codes. If the 
memory check was successful, the front-panel indicators will di^lay the frequency, amplitude 
and mt^uladon settings as when the instrument was last ON. 



Table 1. Power-On Error Codes. 



Error Code 


FauHy Device 


Location 


1000 


RAM Error 


A13-U24 


0100 


ROM1 Error 


A13-U25 


0010 


ROM2 Error 


A13-U26 


0001 


ROM3 Error 


A13-U27 



If the power-on sequence was not completed successfully, see Troubleshooting for Service Sheets 
17 and 19. 
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<2X> Keyboard and HP-IB Checks 

1. Connect the measuring receiver to the Signal Generator’s RF OUTPUT connector. 

2. Connect the HP-IB controller to the Signal Generator’s HP-IB connector. 

3. Enter modulation, frequency and amplitude data from the Signal Generator’s keyboard and 
from the controller. 

a. If the RF output modes follow the data entered, but one or more of the displays do not 
go to Service Sheets 21 and 22 or 23. Troubleshoot the appropriate strobes, latches, drivers 
and displays. 

b. If the displays follow the data entered but one or more of the RF output modes do not 
go to the Troubleshooting sections for Block Diagram 2, Block Diagram 3, or Service 
Sheet 18. 

c. If the output modes and displays follow data entered from the keyboard but not the HP-IB 
controller, go to Service Sheet 20 Troubleshooting . 

d. If the output and displays follow data entered from the HP-IB controller but not the 
keyboard, go to Service Sheet 21 Troubleshooting. 
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1. For an explanation of schematic symbols, 
see "SCHEMATIC DIAGRAM NOTES" in Section 8. 

2. Chassis ground is achieved by mechanical contact through 

nuts holding PC board to frame. , 

3. Chasis ground is represented as /77 . 

4. Printed circuit t^ace inductor. 

5. Bottom vieoi and schematic diagram of A4U1 are as follows: 



A4U1 MIXER 
BOTTOM VIEW 



Blue 



b o 

12 3 4 



Case 

Ground 



A4U1 MIXER 




6. The mismatch caused by inserting a 50 ohm 

impedence Adapter Prooe into the 50 ohm transmission line 
Cat the RF Test Points), decreases pouer level readings. 

At some frequern:ies the decrease is more than 3 dB, at others 
less than 3 dB 






Indicates factory selected part. Typical value shoiun. 
Refer to Section 5 for selection procedure. 
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HIGH FREQUENCY OSCILLATOR AND IF 
PRINCIPLES OF OPERATION 
General 

The Voltage Controlled Oscillator (VCO) oscillates over a range of 520 to 1040 MHz. It is tuned 
over this range by a -7.5V to +12V signal. The output signal passes through a resistor power splitter 
and is coupled to Buffer Amplifier No. 3 to lock the High Frequency Loop and Buffer Amplifier 
No. 2 to the Output Assembly’s RF Dividers. When the RF is turned OFF at the front panel or over 
HP-IB, +15V to the oscillator is switched OFF. The HF Loop VCO Buffer Amplifiers No. 1, No. 2 
and No. 3 are disabled. 

Within the High Frequency Loop, the VCO signal is mixed with the phase locked signal (690 to 
740 MHz). As the VCO is searching for its lock point, the mixer generated sidebands pass through 
a bank of selectable notch filters. The appropriate filter is turned off thus allowing the selected 
Intermediate Frequency (IF) to pass. The sampling bridge phase-compares the IF Frequency (a 
multiple of 50 MHz) with a 50 MHz reference signal. When the correct IF Frequency appears at 
the sampling bridge, the output from the Loop Amplifier (which up to now has been a continuously 
changing voltage) becomes a fixed voltage. This voltage sets the High Frequency Loop phase lock 
point. For more information, refer to Service Sheet 2. 



Voltage Controlled Oscillator 

The tune voltage ramp and the phase lock voltage are supplied to varicaps CRIOI and CR102 by 
the Loop Amplifier in conjunction with the Sideband Select and Loop Amplifier Ramp controls. 
This voltage is coupled into the VCO by the low-pass filter composed of LlOO, HOI and C150. 
The low-pass filter also isolates the VCO. Varicaps CRlOl and CR102 tune the tank circuit which 
includes inductor L102. Capacitors C151, C152 and C153 provide RF ground for the tank circuit. 
Varicap bias voltage of approximately -7.5 Vdc is obtained from voltage divider R102, R103 and 
the -15V (F5) supply. The output of the tank circuit is coupled into the VCO tranastor QlOl by 
capacitor C155. Transistor QlOl is dc biased by R102, R103, and L103. Power Supply variations 
are filtered by Q102 and capacitor C154 for the -15V supply and Q103 and capacitor C157 for the 
4 - 15V supply. Series inductor L104, Inductor LI 11, capacitor C178, and resistor R126, provide the 
necessary load for the oscillator over its frequency range 520 MHz to 1040 MHz to prevent spurious 
oscillations. Capacitors C156 and C158 bypass RF frequencies and power supply noise to ground. 
Power supply noise or other noise will frequency modulate the oscillator output 

Buffer Amplifier No. 1 

Output of the VCO is coupled to the base of Buffer Amplifier No. 1. Q104, by capacitor C159. High 
frequency transistor Q104 is dc biased by resistor R107 and R108. The base of Q104 is biased at 
0.7V. The output of Q104 is voltage limited. Inductor L106 is an RF choke and capacitors C161 and 
Cl 62 are RF bypass capacitors. 

Power Splitter 

Output of Q104 is coupled to the resistive Power Splitter Rill, R112 and R113 by capacitor C163. 
There is a 6 dB loss through the Power splitter. One output of the Power Splitter is coupled to Buffer 
Amplifier No. 2 by C164 and R1 14. The other output goes through the 4 dB pad R1 19, R120, R121, 
and is then coupled to Buffer Amplifier No. 3 by C169 and R122. This output is used to phase lock 
the VCO. 
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Buffer Amplifier No. 2 and Buffer Amplifier No. 3 

Output of the Power Splitter is coupled to the base of Buffer Amplifier No. 1, Q105, by capacitor 
C164 and resistor R114. High frequency transistor Q105 is dc biased by zener diode VR102 and 
resistor R115. Capacitor C165 provides collector to base feedback. The base of Q105 is biased at 
0.7V and the zener diode sets the collector voltage at +5V. The output of Q105 is voltage limited. 
Inductor L107 is an RF choke and capacitors C160 and C167 RF by*pass capacitors. Output of the 
Power Splitter is ac coupled to the base of Buffer Amplifier No. 3, Q106, by capacitor C169 and 
resistor RI22. Q106 is dc biased by resistors R123 and R124. Output is current limited. 

Buffer Amplifier No. 4 / Mixer 

Output from Buffer Amplifier No. 3 is ac coupled to the base of Q2, Buffer Amplifier No. 4. through 
the 1100 MHz Low>Pass Filter composed of L6 through L9, C9 through Cll, and C14. Buffer 
Amplifier No. 4 operates the same as Buffer Amplifier No. 2 but is not a limiter. 

The signal, 520 MHz to 1040 MHz, is then ac coupled by C21 to the 2 dB pad and the pad’s output 
is one input of the Mixer Ul. The other input of Mixer U1 is a 690 to 740 MHz signal from the 
Frequency Multiplier Assembly A8. The factory selected pad of resistors R6*, R7* and RIO* is 
selected to adjust this input to — 10 dBm controlling the gain of the loop. The difference frequencies 
from the Mixer are passed through a 320 MHz Low-Pass Filter which consists of inductors 1 19, L21, 
L26 and capacitors C33, C36, C38 and C41. The output of mixer, Ul, is terminated by C30 and R23. 
C43 and L28 form a notch filter tuned to 300 MHz, and C49 and L2S form a notch filter tuned to 
400 MHz. The 400 MHz notch filter is adjusted to remove spurious signals. The 300 MHz notch filter 
adjustment L28 is adjusted with 300 MHz notch filter adjustment C7S to remove 300 MHz signals. 

IF Buffer Amplifier / Notch Filters 

Mixer Ul mixes the 520 to 1040 MHz input from the VCO with the 690 to 740 MHz input from 
the Multiplier Assembly. The 690 to 740 MHz input is tuned so the Mixer’s output is a multiple ' 

of 50 MHz from 0 MHz (dc voltage) to 300 MHz when the VCO is locked. The Mixer’s output 
functions as a phase detector when both of the inputs are in the 690 to 740 MHz frequency range. 
The Mixer’s output is filtered by the 320 MHz Low Pass Filter and applied to the IF Buffer Amplifier. 
The Notch Filters select the IF from the Mixer to lock the High Frequency Loop VCO at the correct 
frequency. Refer to Table 1 for a listing of frequencies. Table 1 can be used to find the IF frequency 
for any VCO frequency. 

For all High Frequency Loop frequencies other than 690 to 740 MHz, the Mixer outputs an IF 
Frequency that is the frequency difference of the two inputs. The IF Amplifier is biased on to 
amplify the IF Frequency, frequency difference, by approximately 12 dB. The DC Notch Filter is 
on to remove dc offset voltages from the Mixer. One of the Notch Filters. 50, 100, 150, 200, 250 or 
300 MHz is not selected (turned off). The IF Frequency is selected to lock the VCO at the correct 
frequency. The DC Notch Select bit, pin 10 of U5 (refer to Service Sheet 2) is a positive voltage 
(-I-15V) and biases on Q9. Q9 switches -)-15V to the gate of Q5 and to U2 to turn them on. When 
a notch filter control line is set high by the output of Shift Register, U5. (refer Service Sheet 2), the 
Notch Filter is turned off by biasing on one of the diodes CR7, CR8, CR9, CRIO, CRII or CR15 
which shorts out the series capacitor of the Notch Filter C53, C61, C64, C67, C70 or C76. The 
Notch Filter that is turned off and the Notch Filters that are turned on form a bandpass filter to 
pass the selected IF frequency. The amplified and filtered IF signal is then compared to the 50 MHz 
reference by the Sampler to lock the VCO or to correct the VCO’s frequency. 

At High Frequency Loop VCO frequencies of 690 to 740 MHz, the Mixer acts as a phase detector. 

The Mixers output voltage is proportional to the phase difference between the two input signals. 

The IF Buffer Amplifier, U2, is biased off The dc Notch Select bit biases off Q9 and the -I-15V is 
removed from Q5 and U2 turning them off. The gate of Q5 is grounded through resistors in U2. 

The dc Notch Filter, Q5, is biased off, and the Notch Filters are not selected (turned off). The dc \ 
voltage from the mixer passes through L30 and L33 and is then compared to the 50 MHz reference 
by the Sampler to lock the VCO or to correct the VCO’s frequency. 
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Table 1. HF Loop and IF Sideband Frequencies. 



High Frequency 
VCO Output 
(MHz) 


Difference Frequencies 
from Mixing 
LF Loop Output 
and 800 MHz 
(MHz) 


‘Not Selected’ IF 
Sideband 
(MHz) 


520 to 540 


720 to 740 


-200 


540 to 590 


690 to 740 


-150 


590 to 640 


690 to 740 


-100 


640 to 690 


690 to 740 


-50 


690 to 740 


690 to 740 


dc 

I 


740 to 790 


690 to 740 


+50 


790 to 840 


690 to 740 


+100 


840 to 890 


690 to 740 


+150 


890 to 940 


690 to 740 


+200 


940 to 990 


690 to 740 


+250 


990 to 1040 


690 to 740 


+300 



The 350 MHz Notch Filter C85. C86 and C40 filter any 350 MHz spurious signals. The bias supply 
voltage to U2 and Q5 is filtered by low pass filter C8, L5 and C7 to remove any high frequency 
signals on the supply. Diplexer C50 and R86 is a high frequency match for U2’s inpuL Inductors 
L 30 and L 33 are RF chokes and block high frequency agnals from passing through the DC path. 

Sampling Bridge and Pulse Generator 

The output of the IF Buffer Amplifier and Notch Filters or the DC Notch Filter is the input to be 
sampled by the Sampling Bridge. The 50, 100, 150, 200, 250 or 300 MHz IF frequency is filtered by 
the IF Output Filter (L20, L22, L27, C35, C37, C80, and C81). Resistor R24 and capacitors C79 and 
C31 provide a 50 ohm impedance looking into the Sampling Bridge.” Capacitor C29 and inductor 
L41 decreases the input level to the sampling bridge when the IF frequency is 50 MHz. 

The 50 MHz Reference Oscillator drives the Sampling Bridge. The 50 MHz, +7.8 to +11.8 dBm 
reference signal is applied to transformer Tl. Resistors Rl, R2 and R3 form a 2 dB pad and inductor 
Lll and capacitor C12 are used for impedance matching. Tl is the input to the Pulse Generator 
where 50 MHz pulses are generated by biasing the step recovery diode CR2 on and off. When CR2 
is biased off, inductors L15 and L16 turn the Sampling Bridge on for 1.5 ns. The IF input to the 
Sampling Bridge is sampled every 20 ns for 1.5 ns. 

The sampled output is stored in capacitors C28 and C29, and the dc voltage is applied to the 13 MHz 
Low-Pass Filter through R27. When the level of the voltage from the sampler is changing at a rate 
greater than 80 Hz, the voltage is coupled through C29 and C34 to the 13 MHz Low-Pass Filter. 
FET Q6 provides a high impedance for the sampling bridge to drive, and transistor Q7 provides a low 
impedance output to drive the 13 MHz Low-Pass Filter. The Sampler Amplifier, which consists of 
Q6 and Q7, is a voltage follower feedback amplifier which functions to increase the bandwidth of the 
sampler. Transistor Q7 and FET Q6 are always turned on. Approximately 5 mA flows through R22 
and Q6 providing 0.6 Vdc between the base and emitter to bias Q7 on. The sampled voltage is stored 
in capacitor C29 and C28 which is connected to the gate of Q6. For a small voltage change on the 
gate of Q6 more current must go through R26 to produce the voltage change at the collector-source 
junction of Q6 and Q7. A portion of the current is supplied by Q6 and the remainder is collector 
current from Q7. This voltage change is also coupled through C16 to increase the sampler bandwidth. 
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TROUBLESHOOTING 

Procedures for checking circuits of the A5 High Frequency Oscillator Assembly and P/O A4 High 
Frequency Loop Assembly are given below. The areas or points to check are marked on the 
schematic by a hexagon with a checkmark and a number inside, for example, <«/ 1 > Fixed voltages 
are shown on the schematic inside a hexagon, for example, <2v ±o.2v > Transistor bias voltages are 
shown without tolerances. 

Troubleshooting Help 

Block Diagram 2 

Table 4-1. Abbreviated Performance Tests 
Table 5-2. Post-Repair Adjustments 



Test Equipment 

Measuring Receiver HP 8902A 

Sensor Module HP 11722A 

Digital Multimeter HP 3466A 

Frequency Counter HP 5328A 

Adapter Probe HP 1250-1598 

Adapter N(f) to BNC(m) HP 1250-0077 

Adapter BNC(0 to BNC(f) HP 1250-0080 

Cable BNC(m) to SMC (0 HP 08662-60075 



<ZI> Voltage Tuned Oscillator Check 

1. Check the bias voltages on A4Q101. 

2. Connect the frequency counter to A4TP100 using the appropriate cables and adapters. 

3. Connect the frequency counter’s time base to the Signal Generator’s TIME BASE INPUT. 

4. Set the Signal Generator as follows: 

Frequency 520 MHz 

Amplitude —10 dBm 

Modulation Off 

5. Verify that the oscillator frequency is within ±1000 Hz, and that the VCO tune voltage is within 
tolerance for each frequency shown in Table 2. 

NOTE 

If the signal generator does not lock up, or locks to the wrong frequency, a 
variable dc power supply (HP 6200B or equivalent) can be used to tune the 
VCO. This allow you to continue with the troubleshooting checks. 

Disconnect A4W4 (VCO Tune) and connect the power supply to A4L100. 

VCO frequency versus tune volume must be within the range specked in 
Table 2. In addition, to check the A4 IF section, the front panel setting must 
correspond to the tuned VCO frequency ±1 MHz (for example, if the front 
panel setting is 520 MHz, VCO frequency must be 520 MHz ±I MHz). 



Service Sheet 1-4 




Model 8657B 



Service 



Table 2. VCO Frequency versus Tune Voltage. 



Oscillator 
Frequency (MHz) 


Typical Tune* 
Voltage (Vdc) 


Tune Voltage* 
Tolerance (Vdc) 


520.0000 


-6.127 


—6.5 to —5.6 


530.0000 


-5.912 


-6.3 to -5.4 


540.0000 


-5.688 


-6.1 to -5.6 


550.0000 


-5.450 


-5.9 to -5.0 


715.0000 


-0.905 


-3.0 to +2.5 


990.0000 


+6.945 


+2.5 to +12 


1040.000 


+9.580 


+5.5 to +14 


• Voltage measured at TUNE signal location (A4W4). 



<7T> Buffer Amplifier No. 1, No. 2, and No. 3 

1. Check the bias voltages on transistors A4Q104, A4Q105, and A4Q106. 

2. Set the Signal Generator as follows; 

Frequency 

Amplitude 

Modulation 

3. Set the measuring receiver with the sensor module precalibrated as follows: 

Measurement 

Display 

4. Zero the measuring receiver and wait for the zero LED to go out. 



520 MHz 
— 10 dBm 
Off 



RF POWER 
LOG 



NOTE 

The mismatch caused by insertion of the 50 ohm input impedance Adapter 
Probe into the 50 ohm transmission line (at the RF Test Points), decreases 
power level readings. At some frequencies the decrease is 3 dB, and at others 
it can be less or greater than than 3 dB. 



5. Connect the sensor module to the test points indicated in Table 3 by using the appropriate 
cables and adapters. Verify that the power levels are correct. 



Table 3. Buffer Amplifier No. 1. No. 2, and No. 3 Power Levels. 



Test Point 


Power Level (dBm) 

’ 


Circuit Opened By* 


Closed Circuit 


Open Circuit 


A4TP101 


+92 to +1.5 


+13.0 to +5.0 


Remove A4R1 1 1 and A4R1 1 2 


A4TP1 


+9.0 to +2.0 


+14.5 to +8.5 


Remove jumper to A6 


A4TP2 


+5.0 to -3.0 


+6.0 to -1.0 


Remove A4C9. CIO. Cl 1 and C14 



• The circuit Is opened by unsoldering one end of the component(s) or jumpers and lifting the 
unsoldered end from the printed circuit board. 
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<7T> Buffer Amplifier No. 4 and IF Mixer Input 

1. Check the bias voltages on A4Q2 

2. Set the Signal Generator as follows: 

Frequency 520 MHz 

Amplitude —10 dBm 

Modulation Off 



3. Set the measuring receiver with the sensor module precalibrated as follows: 

Measurement RF POWER 

Display LOG 

4. Zero the measuring receiver and wait for the zero LED to go out 

5. Connect the sensor module to the test points indicated in Table 4 by using the appropriate 
cables and adapters. Verify that the power levels are correct 



Table 4. Buffer A mplijier No. 4 and IF Mixer Input Power Levels. 



Test Point 


Power Level (dBm) 


Circuit Opened By* 


Closed Circuit 


Open Circuit 


A4TP3 


-2.0 to -10.0 


+1.0 to —7.5 


Remove A4R6 and R7 


A4TP4 


+9.5 to+2.5 


+14.0 to +8.2 


Remove A4R37 and R38 



* The circuit is opened by unsoldering one end of the component(s) or jumpers and lifting the 
unsoldered end from the printed circuit board. 



<2I>320 MHz Low-Pass IF Input RIter 



1. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 



520 MHz 
-10 dBm 
Off 



2. Set the measuring receiver with the sensor module precalibrated as follows: 

Measurement RF POWER 

Display LOG 

3. Zero the measuring receiver and wait for the zero LED to go out 

4. Connect the sensor module to the test points indicated in Table 5 by using the appropriate 
cables and adapters. Verify that the power levels are correct 



NOTE 

fVAen power levels at TPS and TPS are measured using a spectrum analyzer, 
the levels will be approximately 7 dB below the power level shown in Table 5. 
The HP 11722A Sensor Module is a wideband detector and measures all the 
outputs from the mixer Ul. 
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Table 5. IF Input Filter Power Levels. 



Test Point 


Power Level (dBm) 


Circuit Opened By* 


Closed Circuit 


Open Circuit 


A4TP5 


—14.0 to —20.0 


-12.0 to -17.5 


Disconnect A4C30, LI 9 


A4TP6 


-20.0 to -24.0 


-17.5 to -225 


Disconnect A4C47, C50, L30 


• The circuit Is opened by unsoldering one end of the componcnt(s) or jumpers and lifting the 
unsoldered end from the printed circuit board. 



<ZE>IF Buffer Amplifier 

1. Set the Signal Generator as follows: 

Frequency 520 MHz 

Amplitude ~ 

Modulation 

2. Measure and verify the voltages shown at A4U2 for the frequencies indicated in Table 6. 



Table 6. IF Buffer Amplifiers Bias Voltages. 



Sigrtal 

Generator 

Frequency 


Bias Voltages A4U2 (Vdc) 


Pini 


Pin 3 


520 MHz 
700 MHz 


+1.6V 

0.0V 


O.OV 



3. Set the measuring receiver with the sensor module precalibrated as follows: 

Measurement RF Power 

Display Log 

4. Connect the sensor module to the test point indicated in Table 7 by using the appropriate cables 
and adapters. Verify that the power levels are correct for the frequencies indicated. 

5. Disconnect the TUNE voluge to the VCO at A4W4. Verify the the voltage at TPS is 
0.000 ±0.005 Vdc. 



Table 7. IF Buffer A mplifier Output Power Levels. 



Signal 

Generator 

Frequency 


Power Levels 
at TP7 (dBm) 


520 MHz 


-10.0 to -16.0 
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<7F> Notch Filters 

1. Set the Signal Generator as follows: 

Frequency 700 MHz 

Amplitude - 10 dBm 

Modulation Off 

2. Connect the frequency counter to A4TP8 by using the appropriate cables and adapters. 

3. Measure and verify the Noteh Filter select voltages and IF frequencies as indicated in Table 8. 



TabU S. Notch Filter Select Voltages. 



Signal 

Generator 

Frequency 

fMHz) 


VoHage (Vdc) At IF SEL Input 


Frequency 
at A4TP8 
(MHz) 


300 


250 


200 


150 


100 


50 


AC 


700 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


DC 


750 


0.0 


0.0 


0.0 


0.0 


0.0 


12.5 


1Z5 


50 


800 


0.0 


0.0 


0.0 


0.0 


12.5 


0.0 


12.5 


100 


850 


0.0 


0.0 


0.0 


12.5 


0.0 


0.0 


12.5 


150 


900 


0.0 


0.0 


1^5 


0.0 


' 0.0 


0.0 


125 


200 


950 


0.0 


12.5 


0.0 


0.0 


0.0 


0.0 


125 


250 


1000 


12.5 


0.0 


0.0 


0.0 


0.0 


0.0 


125 


300 



<ZE> Pulse Generator, Sampling Bridge 

1. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 



520 MHz 
—10 dBm 
Off 



2. Set the measuring recmver with the sensor module precalibrated as follows: 

Measurement RF POWER 

Display LOG 

3. Zero the measuring receiver and wait for the zero LED to go out 

4. Connect the sensor module to the test points indicated in Table 9 by using the appropriate 
cables and adapters. Verify that the power levels are correct 

5. Disconnect the VCO Tune voltage at A4W4. Disconnect W1 from the A4 Assembly (refer to 
Service Sheet 2). Verify that the voltage at the feedthrough A4C44 is 0.000 ±0.010 Vdc. 



Table 9. Pulse Generator and Sampling Bridge Power Levels. 



Test Point 


Power Level (dBm) 


Circuit Opened By* 


dosed Circuit 


Open Circuit 


A4TP8 

A4TP9 


-9.0 to -15.0 
+10.0 to +5.0 


+15.0 to +11.0 


Disconnect A4R1, R2 



• The circuit is opened by unsoldering one end of the component{s) and lifting the 
unsoldered end from the printed circuit board. 
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On the A4 Schematic Diagram: 

LI 5/1 6 - Add an asterix to these parts to indicate that they are select on 
test parts. 



On the A4 Schematic 

• R118 - Change the value to On 

• - Change the value to 1 iM 

• C30 - Change the value to 68P 



rev.20\fAR91 
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HIGH FREQUENCY LOOP AMPLIFIER AND CONTROL 
PRINCIPLES OF OPERATION 
General 

Latched data in the High Frequency Loop Data Shift Register will select the Notch Filters (refer to 
Service Sheet 1), the Gain Compensation, and the Sideband that the High Frequency Loop will lock 
on. 

A High Frequency Loop Lock cycle is started by the SDA input from the Microprocessor Assembly 
or the Out-Of-Lock Detector by triggering the High Frequency Loop One-Shot The High Frequency 
Loop One-Shot output pulse causes the Side Band Select Control and Loop Amplifier Ramp Control 
to ramp the Loop Amplifier to its Maximum voltage. When the High Frequency Loop One-Shot 
times out the Loop Amplifier voltage will ramp down. As the voltage ramps down, the High 
Frequency Loop VCO’s frequency will sweep from high, 1040 MHz, to low, 520 MHz. During this 
sweep, the VCO’s frequency will pass through a valid High Frequency Loop lock point At the lock 
point the Sampler will output a beatnote. The beatnote is amplified and detected by the Beatnote 
Detector. The Beatnote Detector outputs a clock pulse to the Side Band Select Control to terminate 
the Loop Amplifier’s voltage ramp at the lock point See Figure 1. 

Beatnote Amplifier 

When the VCO frequency is swept over its frequency range and a lock point is encountered, a 
beatnote will be generated by the Sampler. The beatnote starts out as a high frequency sine wave 
that decreases in frequency and increases in amplitude. See Figure 1, High Frequency Loop Control 
Timing Diagram. The beatnote from the sampler is amplified by the Beatnote Amplifier, U3, and is 
applied to the Beatnote Detector, U7C. 

Capacitor C87 and reristor R53 are a high pass filter to couple the beatnote into the amplifier. The 
amplifier voltage gain is set by R57 and R58. C90 and C91 are power supply bypass capacitors. 

Beatnote Detector 

The Beatnote Detector senses the presence of a valid beatnote and generates a negative going pulse 
to clock the sideband select control flip-flops USA and USB. 

Diode CR14 and capacitor C92 detect the positive peak of the beatnote sine wave from the amplifier 
and converts it to a poritive voltage. The voltage is applied through resistor R66 to the negative input 
of comparator U7C. When the voltage at the negative input becomes greater than the threshold 
level set at the positive input, the comparator output goes low (OV). The comparator’s threshold 
voltage is set by R67, R6S, RS7. and the comparator’s output When the comparator output is high 
(no beatnote), the threshold level at U7C pin 9 is set to approximately 0.2V by resistors R67, R6S, 
And RS7. When the comparator output is low (beatnote detached), the threshold level is set to 
approximately OV because no current flows through R67 and R87. This hysteresis in the threshold 
level prevents the comparator fi-om going back high until the voltage level from the detector has 
returned to OV. (The low-going output pulse from the comparator is referred to as the birdie pulse.) 
This birdie pulse clocks the Side Band Select Logic Control, U8A pin 1 and U8B pin 13. 
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Ramp Timing Control 

When the instrument’s frequency is changed, a I ms SDA strobe pulse from the microprocessor, 
is applied to the High Frequency Loop One-Shot U6 pin 2. This strobe pulse starts the lock-up 
procedure for the loop. 

The strobe pulse triggers the High Frequency Loop One-Shot, a high to low 1.5 ms pulse is generated. 
The pulse is applied to the Loop Amplifier Ramp Control ramp-up circuity and the Reset inputs 
of the Sideband Select Control flip-flops USA and USB. R60 and C95 set the one-shot pulse width. 
R6S is a pull-up for the one-shot not Q output 

The negative pulse turns off diodes CR15, CR16, and CR17. When these diodes are turned off, CRIS 
turns on and applies a negative voltage —15V through R7S to the negative input of Loop Amplifier 
U4. This negative voltage causes the output voltage of the Loop Amplifler (integrator) to ramp up. 
The negative pulse from the one-shot applied to the Reset inputs of flip-flops USA and USB causes 
the Sideband Select Control’s Q outputs goes Low and not Q outputs goes high. 

The high not Q output at USB pin 7 does three things. It turns on transistor QS sideband switch which 
grounds the positive input to the Loop Amplifler U4. This removes the Sampler signal from the loop 
amplifier. Transistor QIO is also turned on and provides a path to ground for capacitors C9S and 
C34 (refer to Service Sheet 1) to prevent any charge from being developed on the capacitors when 
the tune voltage is changing. Also, the output not Q high turns on CR19 forming a voltage divider 
between R79 and RSI which turns off CR20. When CR20 is off, CR21 turns on and applies -f-lSV 
through RSO to the negative input of the Loop Amplifler U4. Normally a positive voltage would 
cause the amplifier to ramp downward. However, when CR21 first turns on, CRIS is also turned on. 
Since the resistance of R7S is less than that of RSO, the net effect is that the Loop Amplifier’s output 
continues to ramp up. The amplifier will continue to ramp up until the positive rail of the op-amp 
is reached, -f-14V. The amplifier will remain railed to the high side until the one-shot U6 times-out 
and its output goes high. At this time CR15, CR16, and CR17 turn on and CRIS turns off. CR21 is 
still on which causes the loop amplifier’s output voltage to ramp down. At this time, the Side Band 
Select Control is active and determines the proper tideband to lock the High Frequency Loop. 

Sideband Select Control/Loop Amplifier Ramp Control 

The Side Band Select Control determines if the High Frequency VCO locks at a frequency above or 
below 7 15 MHz. When the VCO’s frequency is greater than 940 MHz, the 250 MHz or 300 MHz IFs 
are used to lock the loop. The loop can only lock on the upper sideband in these two IFs. When 
the VCO’s frequency is 940 MHz or less, the 50, 100, 150 or 200 MHz IFs are used to lock the loop, 
and the loop can lock on the upper or lower sideband. Therefore, in the lower four IFs there are 
two lock points, one above the VCO frequency of 715 MHz and one below the VCO frequency of 
715 MHz. When an IF frequency is passed by the Notch Filters, the correct sideband is selected by 
the data bit at pin 1 of Shift Register U5. If the data bit is low, the loop is to lock on the upper 
sideband. If data bit is high, the loop is to lock on the lower sideband. RSI and R52 convert the 
voltage at U5 pin 1 to TTL levels which drives the set input of USA at pin 4. 

When the Ramp Timing Control High Frequency One-Shot U6 times-out (pulse goes from low to 
highX the Side Band Control logic flip-flops, USA and USB, have been Reset by the Low pulse and 
the Loop Amplifier, U4, ouQiut voltage is approximately -I-14V. When the Reset inputs at USA pin 
15 and at USB pin 14 are high, the Side Band Select Control becomes active to select the correct 
sideband for the loop to lock. The high not Q output of U6 also turns diodes CR15, CR16 and CR17 
on which turns CRIS off. USB’s not Q output at pin 7 is high. Diode CR19 is on, CR20 is off, and 
CR21 is on. With CR21 turned on, the Loop Amplifier’s output voltage (VCO’s tune voltage) starts 
ramping down. The VCO’s frequency is tuned from high, 1040 MHz, to low, 520 MHz. As the VCO 
frequency goes through a valid lock point, a birdie is generated by the Beatnote Detector U7C from 
the sampler input and applied to the CLK inputs of the flip-flops USA and USB. 
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When the Sideband Control bit at USA’s set input (pin 4) is low. Sideband Select Control’s USA is 
not clocked. USA’s Q output is set high. USB’s Q output is low and not Q output is high. The J 
input of USB is High and the K input remains Low. The set input ot USB is tied High and USB 
will clock on each clock received. With USB’s J input High and K input Low the first birdie clock 
received clocks its Q output High and not Q output Low. The High Frequency Loop’s VCO locks 
on the upper sideband. TTie first beatnote received from the Sampler. 

A high Sideband Control input to the set input of USA allows it to clock on each clock received. 
USA’s Q output is set low, and USB’s Q output is low and not Q output is high. The first birdie 
clock received clocks both USA and USB. The first birdie clocks USA’s Q output High and not Q 
output Low, since its J input is High and K input is Low. The outputs of USB will not change on 
the first clock with its J input Low and K input Low. The first Sampler beatnote is skipped and 
the VCO’s tune voltage and frequency continues to ramp down. The next Sampler beatnote and 
Beatnote Detector birdie clock clocks the not Q output of USB low. The High Frequency Loop 
VCO locks on the lower sideband. 

When the not Q output of USB goes Low, diode CR19 turns off and no current flows through R79 
thus the cathode of CR20 is pulled low through RSI and CR20 is turned on. CR21 now turns off 
and the Loop Amplifier output voltage stops ramping downward. At this point, transistor QS and 
QIO turns off, the Sampler output is applied to the Loop Amplifier, and the High Frequency Loop 
locks-up. 

Example 

Let’s take an example. 

1. Enter Keyboard Invoked Test No. 3 by pressing the SHIFT key, and then the INCR SET key. 

2. Press the AMPT key three times until the number “3” appears in the MODULATION Display. 

3. Press INCR SET key and “00” should appear in the AMPLITUDE Display. 

Keyboard Invoked Test No. 3 allows you to enter data to the Signal Generator while the test is 
running. 

1. Press the AMPT C key four times until a “7” is displayed in the AMPLITUDE Display. 

2. Press INCR SET. The Signal Generator will go through it’s power-up routine and will be ready 
to accept data. The test will continue until the Signal Generator is reset 

3. Set the Signal Generator’s Frequency to 550 MHz. See Figure 1, High Frequency Loop Control 
Timing Diagram. 



NOTE 

JVUh the Signal Generator tuned to 550 MHz, and Service Function 3 
initiated, the High Frequency Loop is unlocked by the SDA signal from the 
Microprocessor. The VCO tune Voltage is reset to +14V and then ramps 
downward to -5V while the HF Loop VCO locks at 550 MHz. At time T5. 
the SDA signal unlocks the loop again. The cycle repeats itself again. 

The High Frequency Loop VCO is to lock at a frequency of 550 MHz. The sideband select data bit 
at pin 1 of Shift Register U5 is high. The loop is to lock on the lower sideband. The 150 MHz Notch 
Filter is not selected, and the 150 MHz IF is passed to the Sampler. The other IFs are filtered out by 
the Notch Filters selected. The input frequency to Mixer A4U1 is 700 MHz. See Figure 1. At time 
Tl, the SDA data bit triggers the High Frequency One-Shot U6. The Loop Amplifier’s output voltage 
at W4 is ramped high and remains high until U6 times out at time T2. The VCO’s frequency has 
been swept high, 1040 MHz. At time T2, the VCO tune voltage and frequency starts to ramp down. 
At time T3, the VCO’s frequency is 850 MHz. The IF is 150 MHz. 850 — 700 = 150, and a beatnote 
is received from the Sampler. The beatnote is amplified and detected by the Beatnote Detector. The 
Beatnote Detector sends a birdie pulse to clock the Side Band Select Control. The loop would lock 
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but the high sideband select data at US pin 1 will cause the Side Band Select Control to skip the first 
birdie pulse, the upper beatnote at time T3. The loop is prevented from locking at S50 MHz. 

The VCO tune voltage and frequency continue to sweep down. At time T4 the VCO’s frequency has 
swept down to 550 MHz and the IF is 150 MHz, 550 —700 = - 150. A beatnote is received from the 
Sampler. The beatnote is amplified and detected by the Beatnote Detector. A birdie pulse is output 
to the Side Band Select Control. The Side Band Select Control stops the Loop A Amplifier from 
ramping down and the High Frequency Loop VCO locks on the lower sideband, at time T4. The 
loop is locked at 550 MHz. The High Frequency Loop VCO remains locked until time T5 when a 
SDA is received and the High fi'equency Loop One-Shot is triggered. The process is repeated. 

Out-of>Lock Detector 

When the frequency of the instrument is changed, the loop will go through its lock-up procedure to 
change to the new frequency. During the lock-up procedure, the Loop Amplifier’s output voltage 
is ramped to its highest value and then ramped downward. During normal operation the loop will 
lock during this downward voltage ramp. However, if for some reason the loop has not properly 
settled, it may not lock during the downward ramp. If this is the case, once the ramp voltage gets 
below -TV (VCO frequency < 520 MHz), then the voltage at the positive input of the comparator 
U7D drops lower than the negative input and the Out-Of-Lock Detector’s, U7D, output goes low. 
The low transition from the comparator triggers the Ramp Timing Control’s High Frequency Loop 
One-Shot which restarts the loop lock-up procedure. 

R75 and R74 set the -TV threshold on the Loop Amplifier output voltage. R76 is a pull-up resistor 
for the U7D comparator. 

Gain Compensation 

The VCO gain is not constant over its frequency range; therefore, the gain of the loop changes with 
frequency. To compensate for this non-linear condition, lead-lag network ClOl and R70 and lead-lag 
network Cl 02 and R72 are switched in. U7A and U7B are open collector comparators which act as 
switches to turn on and off the switchable lead-lag networks. R69 and R71 are protection resistors 
for the comparator inputs. A lo^c High from the High Frequency Loop Data Shift Re^ster U5 pin 2 
will make the voltage at the negative input of U7A higher than the positive input. This causes the 
output transistor in the comparator to turn on thus switching in the lead-lag network ClOl and R70. 
A logic High from U5 pin 12 switches the output of comparator U7B Low and lead-lag network 
Cl 02 and R72 is switched in. 

Loop Amplifier 

The loop amplifier U4 serves as an integrator for frequencies less than 15 kHz and a non-inverting 
unity gain amplifier for frequencies greater than 15 kHz. Resistor R59 and capacitor C96 serve as 
the ac feedback network for the integrator portion of the amplifier. The lowpass filter created by 
R63 and C97 rolls off the integrator portion of the amplifier as the non-inverting portion of the 
amplifier starts occurring. The non-inverting unity gain portion of the amplifier is achieved through 
the feed-forward network R62, C98, and R64. 

Resistor R82 creates a constant positive offset voltage on the negative input to the amplifier. This 
forces the amplifier output voltage to slew down if the loop is unlocked. Capacitors C93 and C94 
are power supply bypass capacitors for the amplifier. 
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TROUBLESHOOTING 

Procedures for checking part of the A4 High Frequency Loop Assembly circuits are given below. 
The area or points to check are m arked on the schematic by a hexagon with a check mark and a 
number in side, for e xample, <V i > Fixed voltages are shown on the schematic inside a hexagon, for 
example, <2v ±o.2v > . Transistor bias voltages are shown without tolerances. 

Troubleshooting Help 

Block Diagram 2 

Table 4-1. Abbreviated Performance Tests 
Table 5-2. Post-Repair Adjustments 

Test Equipment 

Digital Multimeter 

Oscilloscope 

Oscilloscope, Analog 

Oscilloscope 1 Megohm Probe Pod,- Chan 2 

Oscilloscope Active Probe, Chan 1 

Oscilloscope Probe 

> HF Loop Data Shift Register 

4. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 

5. Verify A4U5 output levels for the frequencies indicated in Table 1. 



Tabk 1. High Frequency Loop Control Logic. 





A4U5 Digital Logic Levels* 


Signal 
















Side** 






Generator 






IF SEL (L) Notch Filters** 






Band 


Gain 


Frequency 
















Select 


Compensation 


(MHz) 






















300 


250 


200 


150 


100 


50 


DC 










Pin18 


Pin 11 


Pin 10 


Pin 9 


Pin 9 


Pin 3 


Pin 17 


Pini 


Pin 12 


Pin 2 


650 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


700 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


750 


L 


L 


L 


L 


L 


H 


H 


L 


H 


L 


800 


L 


L 


L 


L 


H 


L 


H 


L 


H 


L 


850 


L 


L 


L 


H 


L 


L 


H 


L 


H 


L 


900 


L 


L 


H 


L 


L 


L 


H 


L 


H . 


L 


950 


L 


H 


L 


L 


L 


L 


H 


L 


H 


L 


1000 

— 


H 


L 


L 


L 


L 


L 


H 


L 


L 


L 



• Digital Levels: H > 12 Vdc. L < 0.5 Vdc. 

*• A notch filter that is selected filters out that iF sideband. Therefore, the required IF sideband tiller is not 
selected in order to pass the required frequency. 



650 MHz 
-10 dBm 
Off 



HP 3466A 

.... HP 54100A 

HP 1740A 

.... HP 54003A 
. ... HP 54001A 
HP 54003-61617 
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<7T>Loop Amplifier, Out of Lock Detector, Beatnote Detector 

The High Frequency Loop is unlocked and placed in a continuous sweep mode by placing A4W2 
into the W2A position and then clocking the High Frequency Loop one-shoL Sideband Select 
Control is disabled and will not detect the lock point and the Loop Amplifier will continue to sweep 
through the tune voltage range of -TV to +14V as seen at A4W4. The Out of Lock Detector and 
High Frequency Loop One-Shot will continue to reset the Loop Amplifier as seen at U6 pin 6. 

1. Set the Signal Generator as follows: 

FREQUENCY 800 MHz 

AMPLITUDE -10 dBm 

2. Switch the Signal Generator to STBY. 

3. Place A4W2 in the W2A position. 

4. Set the oscilloscope as follows: 

Chan 1 

Ch 1 Mode Normal 

Ch 1 Display . ; On 

VOLTS/DIV lO.OV 

OFFSET O.OV 

Chan 2 

Ch 2 Mode Normal 

Ch 2 Display On 

VOLTS/DIV 4.0V 

OFFSET 360 mV 

Timebase 

SEC/DIV 2 ms 

DELAY 0.0s 

Delay Ref at Left 

Sweep Trg’d 

Trigger 

Trigger Mode Edge 

Trig Src Chan 1 

TRIG LEVEL 0.0 mV 

Slope Pos 

Holdoff Time 

Display 

Display Mode Normal 

DISPLAY TIME 200 ms 

Split Screen ON 

Graticle Grid 

5. Connect Channel 1 to VCO Tune at A4W4. 

6. Connect Channel 2 to A4U6 pin 6. 

7. Switch the Signal Generator back ON. Verify that the oscilloscope display shown in Figure 2 is 
correct 

8. Connect Chan 2 to A4W2, open pin. Verify that the oscilloscope display shown in Figure 3 is 
correct 
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Figure 2, VCO Tune and High Frequency 
Loop One-Shoot. 



Figure 3. VCO Tune and Beatnote Detector. 



<ZL>Beatnote Detector 

Beatnotes from the 13 MHz Low Pass Filter at Wl (refer to Service Sheet 1) are compared to the 
amplified beatnotes at A4TP10 and the detected beatnotes at A4W2 (open pin). If no beatnotes are 
present out of the 13 MHz Low Pass Filter, check the circuits associated with Service Sheet 1. 

1. Set the Signal Generator as follows: 

Frequency 750 MHz 

Amplitude — 10 dBm 

2. Switch the Signal Generator to STBY. 

3. Place A4W2 in the W2A position. 



NOTE 

The beatnotes in Figures 4 and 5 can not be checked with the digital 
oscilloscope. The HP 1 740A analog oscilloscope (obsolete) or equivalent can 
be used. 

4. Set the oscilloscope as follows: 



TRIGGER Channel A 

TIME/DIV 2 ms 

Channel A VOLTS/DIV 0.005V 

Channel B VOLTS/DIV O.IV 



5. Connect Channel A to A4W1. 

6. Connect Channel B to A4TP10. 

7. Switch the Signal Generator back ON and verify that the oscilloscope display shown in Figure 4 
is correct. 

8. Connect Channel B to A4W2, open pin, and verify that the oscilloscope display shown in 
Figure 5 is correct Place A4W2 back to the W2 position. 
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Figure 4. Beatnote AmpUfier. Figure 5. Beatnote Detector. 



<77>High Frequency Loop Keyboard invoked Test. 

The Signal Generator has a special Keyboard Invoked Test for troubleshooting the A4 High 
Frequency Loop. During the test, data from the Microprocessor starts a new lock-up cycle every 
10 ms. During every lock-up cycle, the Loop Amplifier’s output voltage ramps up to approximately 
-rl4 Vdc and then ramps downward until the proper beatnote is detected, at which point the loop 
should lock. The loop stays locked until the Microprocessor begins the next lock-up cycle. Full 
front panel control is maintained while the test is running. This allows loop lock-up to be checked 
at any fi'equency setting. 

1. Set the Signal Generator as follows: 

Frequency 
Amplitude 

2. Set the oscilloscope as follows: 

Channel 1 

Ch 1 Mode . 

Ch 1 Display 
VOLTS/DIV 
OFFSET . . . 

Channel 2 

Ch 2 Mode . 

Ch 2 Display 
VOLTS/DIV 
OFFSET . . . 

Timebase 



SEC/DIV 2 ms 

DELAY 0.0s 

Delay Ref at Left 

Sweep Trg’d 



Normal 

On 

. . 2.0V 
. . 2.0V 



.Normal 

On 

.. 10.0V 

... o.ov 



550 MHz 
-10 dBm 
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Trigger 



Trigger Mode Edge 

Trig Src Chan 1 

TRIG LEVEL 7.0V 

Slope Pos 

Holdolf Time 

Display 

Display Mode Normal 

DISPLAY TIME 200 ms 

Split Screen ON 

Graticle Grid 



3. Connect Chan I to the VCO Tune at A4W4. 

4. Connect Chan 2 to A4W2. 

5. The test routine is “entered” to start the test and then “exited” to regain control of the front 
panel. The test continues to run until the instrument is reset. 

• Enter the Keyboard-Invoked Tests by first pressing the SHIFT key and then pressing the 
INCH SET key. A “1” should be shown in the MODULATION display window. 

• Enter the High Frequency Loop Test by pressing the AMPTD O until a “3” is shown in 
the MODULATION display window. 

• Start the test routine by pressing the INCH SET key. “00” should be shown in the 
AMPLITUDE Display window. 

• Exit the Keyboard-Invoked Tests by pressing the AMPTD O’ until a “7” is shown in the 
MODULATION display window, then press the INCR SET key. The Signal Generator 
should go through it’s power-up routine and then display a front panel setting of 550 Mlb 
and —10 dBm. 

6. Verify that the oscilloscope display shown in Figure 6 is correct Note the lock-up point of 
approximately —5.0 Vdc on the Channel A di^Iay and that lock-up occurs on the second 
beatnote detected during ramp down of the Loop Amplifier. 

7. Change the frequency of the Signal Generator to 850 MHz. Verify that the oscilloscope display 
shown in Hgure 7 is correct Note the lock-up point of approximately -hO.4 Vdc on the Channd 
A display and that lock-up occurs on the first beatnote detected during ramp down of the Loop 
Amplifier. 

8. Reset the Signal Generator by pressing the SHIFT key and then pressing the 0 key, PRESET. 





Figure 6. Loop Amplifier —5.0 Vdc Lock-Up. Figure 7. Loop Amplifier +0.4 Vdc Lock-Up. 
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NOTES 

1. For an explanation of schematic symbols, 
see "SCHEMATIC DIAGRAM NOTES" in Section 8 

2. Printed circuit trace inductor. 

3. Printed circuit trace capacitor. 

4. Service test point. Pin of dual-in-line test j 

5. Chassis ground is achieved by mechanical contc 
nuts holding PC board to frame. 

6. PC board shipped luith Jumper installed. In for 
Out for service. 

7. L7, 16, 27 aniJ 57 present an impedance 120 

650 MH 2 and P00 ohms at 650 MHz to 1300 Ml 

8. Bottom vieu and schematio diag'-am of A4U1 are 



A4U1 MIXER 
BOTTOM VIEW 




9. The mismatoh caused by inserting a 50 ohm 

i mpedence Adapiter Probe into the 50 ohm trans; 
Cat the RE Test Points), decreases poorer leve 
At some frequencies the decrease is more tha 
less than 3 dB. 
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FREQUENCY MULTIPLIER 
PRINCIPLES OF OPERATION 
General 

The 50 MHz reference is multiplied by 16 to 800 MHz. It is mixed with the phase locked 60 
to 1 10 MHz signal from the Low Frequency Loop Assembly. The Mixer’s output is amplified 
and applied to a Bandpass Filter that passes the difference fi’equency 690 to 740 MHz. The input 
frequencies to the Mixer are phase locked to the 50 MHz reference. Therefore, the Mixer’s output 
serves as a reference to lock Ac High Frequency Loop. The 800 MHz output is also applied to Ae 
Output Assembly (refer to Service Sheet 5). 

Frequency Multiplier 

The 50 MHz +16 to +19 dBm input fiom Ae Reference Oscillator is applied to Ae Power Splitter 
consisting of Rl, R2, R3, and R4. One output of Ae Power Splitter goes to Ae Sampling Bridge of 
Ae High Frequency Loop (Aown on Service Sheet 1). The oAer output is ac coupled by C2 to Q8, 
Ae first multiplier stage. Subsequently, Ae 50 MHz is doubled four times to a frequency of 800 MI^ 

Each of Ae four multiplier stages (Q8, 7, 6, and 5) is dc biased so Ae transistor operates in its 
non-linear region Aus generating harmonics. The output of each stage is filtered by a bandpass 
filter at 100, 200, 400, or 800 MHz. This passes Ae doubled frequency and filters out Ae input 
frequency and oAer harmonics. Since Ae stages are electrically equivalent, only Ae first stage will 
be in Hutail Note, however, Aat Ae 800 MHz filter utilizes printed circuit trace capacitors 

and mductors instead of discrete capacitors and inductors. 

Resistors R5 and R6 Avide Ae +5 Vdc supply volAge to dc bias Ae base of Q8 at approximately 
+1.0 Vdc wiAout Ae 50 MHz signal connected. Resistor R7 is Ae emitter bias resistor. Capacitor 
C6 bypasses Ae ac emitter signal to ground. Inductor L2 is an RF choke. Capacitor C3 is an RF 
bypass. Ca pacit or C4 ac couples Ae output to Ae 100 MI& Bandpass Filter. The 800 MHz output 
of Ae last multiplier stage Q5 is applied to Ae 800 MHz Bandpass Hlter on Ae output Assembly A6 
(shown on Service Sheet 5) and to Buffer Amplifier No. 1. 

Buffer Amplifier No. 1/Mlxer U1 

The 800 MHz signal is coupled to Ae base of Q3 Arough resistor Rl 1, Ae circuit board transmission 
line, and capacitor C13. The transmission line serves to isolate Q3 from Ae input DC current flows 
Arough resist<^ R14 and R15 to dc bias Ae base of Q4. Since Ae emitter of Q4 is also connected to 
Ae +5V(F) supply by reastor R18, Ae emitter voltage will be approximately 0.6 Vdc more positive 
Aan Ae base. The current through resistor R18 is determined by Ae voltage difference between 
Ae +5 Vdc supply and Ae voltage at Ae emitter of Q4. The current through R18 takes two paths. 
One paA is into Ae emitter of Q4 and out at its collector. This current mintis Ae base current 
of Q4 is Ae base current of Q3. The oAer paA for Ae current from R18 flows through L12 and 
into Ae collector of Q3. The base to collector current ratio depends on Ae dc current gain of Q3. 
Therefore, Ae total current from RI8 is equal to Ae emitter current of Q3. Inductor LI 1 is an RF 
choke while L12 serves as a matching element. Capacitors Cl 5, C20, C21, and C58 are RF bypass 
capacitors. Capacitor C24 ac couples Ae output of Buffer Amplifier No.l to Mixer Ul. The oAer 
input to Mixer Ul is Ae 60 to 110 MHz from Ae Voltage Controlled Oscillator (refer to Service 
Sheet 9). The difference output of 690 to 740 MHz is ac coupled to Buffer Amplifier No. 2. 
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Buffer Amplifiers No. 2 and 3 

The dc current flowing through resistors R25 and R26 dc biases the base of Q2 at approximately 
2.0 Vdc. Resistor R27 is the emitter bias resistor and capacitors C36 and C37 are the emitter resistor 
bypass to ground. Inductor L24 is an RF choke while capacitors C38 and C39 are RF bypass 
capacitors. L23, I -7S and C41 all serve as matching elements. The ouQ>ut of Buffer Amplifier No. 
2 is ac coupled to the Compensation Network by capacitor C41. The Compensation Netwoik is 
adjusted to keep the 690 to 740 MHz flatness within ±13 dB. The signal is ac coupled to Buffer 
Amplifier No. 3 which functions the same as Buffer Amplifier No. 2. The ou^ut of the buffer 
am plifier passes through Bandpass Filter FLl which passes the difference fi-equencies (between 690 
and 740 MHz) fi'om the Mixer, and filters and eliminates all the other frequencies. A frequency 
between 690 and 740 MHz goes to the Mixer in the High Frequency Loop (refer to Service Sheet 1) 
to serve as a phase locked reference for the AS Voltage Controlled Oscillator. 
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TROUBLESHOOTING 

Procedures for checking circuits of the A8 Frequency Multiplier Assembly are given below. The 
areas or points to check are marked on the schematic by a hexagon with a check mark and a number 
iwoHo for example, <73 > Fixed voltages are shown on the schemadc inside a hexagon, for example, 
. < 2 v ±o.2V > Transistor bias voltages are shown without tolerances. 



Troubleshooting Help 

Block Diagram 2 

Table 4-1. Abbreviated Performance Tests 
Table 5-2. Post-Repair Adjustments 



Test Equipment 



Measuring Receiver HP 8902A 

Sensor Module HP 11722A 

I^gital Multimeter HP 3466A 

Adapter Probe HP 1250-1598 

Adapter N(f) to BNC(m) HP 1250-0077 

Adapter BNC(f) to BNC(0 HP 1250-0080 

Cable BNC(m) to SMC(f) HP 08662-60075 



<7I> Multiplier Stages Bias Voltages 

1. Set the Signal Generator to any frequency. 

2. Measure and verify the bias voltages as indicated in Table 1 with and without the 50 MHz 
Reference Oscillator input signal connected at A8J3. 



Thble 1. Multiplier Stages Bias Voltages. 



Transistor 


50 MHz Input Signal (Vde) 


Connecteil 


Not Connected 


Q8-E (J2-Pin 2) 


+0.8 


+0.23 to 0.47 


Q8-B 


+1.0 


+1.0 


Q8-C 


+5.0 


+5.0 


Q7-E (J2-Pin 4) 


+0.8 


+0.23 to 0.47 


Q7-B 


+1.0 


+1.0 


Q7-C 


+5.0 


+5.0 


Q6-E (J2-Pin 6) 


+0.8 


+0.23 to 0.47 


Q6B 


+1.0 


+1.0 


Q5-E (J2-Pin 8) 


+0.8 


i +0.23 to 0.47 


Q5-B 


+1.0 


+1.0 


Q5-C 


+5.0 


+5.0 
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<7T>RF Levels 

1. Set the Signal Generator as follows; 



Frequency Any 

Amplitude Any 

Modulation Off 



2. Set the measuring receiver with the sensor module precalibrated as follows: 

Measurement RF POWER 

Display Log 

3. Zero the measuring receiver and wait for the zero LED to go out 

4. Check the SO MHz Reference Oscillator input to the Frequency Multiplier Assembly. 

5. Disconnect coax cable W5 from A8J3, and connect the sensor module to WS using the 
appropriate cables and adapters. The level should be +16 to +19 dBm and the frequency 
should be 50 MHz ±100 Hz. 

6. Reconnect WS to the A8 Assembly. 

7. Check the 60 to 110 MHz Low Frequency Loop input to the Frequency Multiplier Assembly. 

8. Disconnect coax cable W3 from A8J4, and connect the sensor module to W3 using the 
appropriate cables and adapters. The level should be -9 to —7 dBm. 

9. Reconnect W3 to the A8 assembly. 

10. Table 2 shows power levels at various points and the conditions for measurement. Verify that 
each level is within the required range by connecting the sensor module to each point using 
the appropriate cables and adapters. 



NOTE 

The mismatch caused by insertion of the 50 ohm input impedance adapter 
probe into the SO ohm transmission line (at the RF Test Points), decreases 
poMfer level readings. At some frequencies the decrease is 3 dB. amt at others 
it is less than 3 dB. 



Table 2. RF Power Levels. 



Conditions 


RF Power Levels (dBm) at Measurement Locatioits 


WIO 


TPS 


TP2 


TPl 


A8 Output to FL1 


All Cables Connected 


+1 to +7 


+2 to +8 


+2 to +8 


-20 to -14 


0 to +6 


WIO Not Connected 


+5 to +9 


+5 to +9 


+5 to +9 


- 


- 


Jumper Removed 


' 


- 


- 


-14 to —10 


- 


FL1 Not Connected 


- 


- 


- 


- 


+2 to +7 
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OUTPUT 

PRINCIPLES OF OPERATION 
General 

The 520 to 1040 MHz signal from the High Frequency Oscillator is input to the Output Assembly. 
The signal takes one of three paths determined by the frequency selected at the front panel The 
signal is divided-by-1, 2 or 4. The signal is then passed through the Pin Diode Modulators and the 
Voltage Tuned Filter for the divider path selected. The harmonic filtered output is then amplified 
by the Output Amplifiers. 

The Output Amplifier’s ouQiut is applied to the Peak Detector and to the output Attenuator. The 
Peak Detector measures the signal’s level and with the Automatic Level Control (ALC) Loop keeps 
the output level constant In the ALC loop, the Peak Detector’s voltage is compared to the 
AM/Reference input voltage. The difference is amplified and coupled back to the PIN Modulator 
which acts as a current controlled attenuator. The Attenuator provides amplitude control beyond 
the range of the ALC Loop. 

Divider, PIN Modulator, And Voltage Tuned RIter Path Selection 

The Divide-by-1, Divide-by-2, or Divide-by-4 data control inputs from the VTF/Band Select Shift 
Register And Driver, U410 (refer to Service Sheet 5), select the divide-by-1, divide-by-2, or divide- 
by-4 path. The active divider’s control input is at a logic High (-fl2V), and the other two dividers 
control inputs are at a lope Low (OV). The active divider control input turns on the divider’s power 
supply, activates the PIN modulator, and selects the voltage tuned filter for that path- PIN Modulator 
selection is accomplished by allowing current to flow through the diodes. The Voltage Tuned Filters 
are controlled by the voltage output of U103B, C, or D (refer to Service Sheet 5). The 520 to 
1040 MHz oscillator output signal from the High Frequency Loop Buffer Amplifier (+2 to -h8 dBm) 
is applied to the Output Assembly. The signal is ac coupled by ClOl into the RF Dividers where 
it is divided by one, two, or four depending on the output frequency selected at the front-panel. 
The divider selected determines the signal path. The divide-by-1 path is selected when an output 
frequency from 520 to 1029.999999 MHz, or less than 130 MHz is selected. The divide-by-2 path is 
selected when an output frequency from 260 to 519.999999 MHz is selected. The divide-by-4 path 
is is selected when an output frequency from 130 to 259.999999 MHz is selected. 

Divide-By-1 Path 

When the divide-by-1 path is selected, the divide-by-1 control oufr)ut of the VTF/Band Select Shift 
Re^ster And Drivers is set high (+12V), (refer to Service Sheet 5). With the divide-by-1 control line 
high, diode CR142 is turned off and PIN Modulator diodes CRIOI, CR102, and CR103 are selected. 
The signal is ac coupled from the PIN Modulator through a 2 db impedance matching pad to the 
divide-by-1 band Voltage-Tuned FUter. Diode CR124 is turned on and the signal is routed to the 
High Band Output Amplifier. 
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Divide-By-2 Path 

In the divide-by-2 configuration, the divide*by*2 control input is set high (+12V) and diodes CR107, 
G!U08, and CR142 are turned on. With diode CR142 turned on, C106 couples the input signal to 
UlOl where it is divided>by*two. Divider UlOl and Buffer Amplifier Q103 are turned on by the 
positive voltage at the base of QlOl and Q102. QlOl switches the +SV to the divider’s Vcc input at 
pin 14 turning the divider on. Q102 switches the -i-SV to Q103 biasing Q103 on. The output at pin 
10 of U1 is dc coupled to Q103. The output of Q103 is coupled to the PIN Modulator by Cl 1 1. The 
positive divide-by-2 voltage also selects the divide-by-2 Pin Modulator diodes CR109, CRllO, and 
CRlll. The signal is ac coupled from the PIN Modulator through a 2 db impedance matching pad 
to the divide-by-2 band Voltage-Tuned Filter. Diode CR125 is turned on and the signal is routed to 
the High Band Output Amplifier. 

Oivide-By-4 Path 

In the divide-by-4 configuration, the divide-by-4 control input is set high (-I-12V) and diodes CR106, 
CR116, and CR142 are turned on. With diode CR142 turned on, C106 couples the input signal to 
UlOl where it is divided by two. l^vider UlOl is turned on by the positive voltage at the base of 
QlOl. QlOl switches the +5V to the divider’s Vcc input at pin 14 turning the divider on, the same 
as in the Divide-By-2 mode. 

The output at pin 7 of UlOl is applied to the input at pin 7 of the second divider, U102. Divider 
U102 is activated when CR116 is turned on and Q104 switches -i-5V to pins 1 and 16. The positive 
divide-by-4 voltage also selects the divide-by-4 Pin Modulator diodes CR117, CR118, and CRII9. 
The signal is ac coupled from the PIN Modulator through a 2 db impedance matching pad to the 
divide-by-4 band Voltage-Tuned Filter. Diode CR126 is turned on and the signal is routed to the 
High Band Output Amplifier. 

PIN Modulator 

The divide-by-1, 2, 4 PIN Modulators are identical. The PIN Modulators consist of three series 
PIN diodes. The RF resistance of the PIN diodes decreases as the current through the diodes 
increase. . The diodes function as current controlled RF resistors where the RF resistance is 
inversely proportional to the current through the diodes. Output level and amplitude modulation 
are controlled by varying the current through the PIN diodes. 

Voltage-Tuned Filters 

Three voltage-tuned low-pass filters pass the 130 to 1029.999999 MHz output of the PIN Modulators 
and remove the harmonics generated by the dividers and oscillator. Each filter covers one octave of 
the frequency range; therefore, the harmonics are not passed to the Output Amplifier. Each Voltage 
Tuned Filter’s (VTIO tune voltage is derived from data bits 6 through 10 of RF Word 2, (refer to 
Service Sheet 5). The 5 VTF data bits to the binary weighted resistor network R135 through R139 
(discrete DAC) are summed for the correct current input to U103A. The divide-by-1, 2, 4 control 
data bits also select the correct VTF. 

The power supply voltages of UI03 are 0 and •(•27V which allows the tune voltage to vary from -i-2V 
to -(-2SV. U103B, C, or D ampMes the output of U103A. The amplifier that is not turned offby the 
divide-by-1, 2, or 4 controls the inputs. 
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When the divide-by-1 band is selected diodes CR135 and CR137 are turned on and amplifiers 
U103C and D are turned off. The output voltage of U103B tunes the divide-by-1 VTF to pass the 
correct frequency and turns on diode CR124 to pass the output to the first Output Amplifier U201. 
Divide-by-2 and 4 function the same. 

The VTF TUNE voltage of +2 to -t-25V will vary the capaciunce of the varactors approximately 
8 to 32 pF in the 260 To 520 MHz Voltage-Tun^ Filter and the 130 to 260 MHz Voltage-Tuned 
Filter, and approximately 2 to 8 pF in the 520 to 1030 MHz Voltage-Tuned Filter. 

Output Amplifier 

The output of the Voltage-Tuned Filters is ac coupled to the Output Amplifier by capacitor C201. 
The High-Band Output Amplifier functions as a five stage amplifier with 32 dB of gain from 130 Mlb 
to 1040 MHz. U201 and U202 are monolythic amplifiers with 12 dB and 8 dB of gain respectively. 
The third and fourth stages consist of transistor pairs Q210/Q21 1 and Q201/Q202. Each pair provides 
about 6 dB of gain and a maximum ouQ>ut power level of approximately +20 dBm. The output of 
Q201 is applied to broadband resistor power splitter R212 and R221. The power splitter couples the 
output to the final output amplifier Q203 and to the ALC Loop Amplifier Q20S. Both amplifiers 
are identical and have 6 dB of gain. The total gain of the Output section is approximately 32 dB. 
Amplifiers Q21 1, Q201, Q203 and Q205 are identical, each with 6 dB of gain minimum. 

The bases of Q210, Q202, Q204, and Q206 are dc biased by the -)-7.5V reference voltage divided 
from the -(-15V (F3) power supply voluge by reastors R218 and R219. The transister emitters are 
connected to the -(-15V supply by 82 ohm resitors, the emitter voltage is approximately 0.6V more 
positive than the base. The current in the 82 ohm resistor is determined by the voltage difference 
of the emitter voltage and the -l- 15V supply. The current takes two paths. One path for the current 
is into the «>tni tter of and out the collector. This current is multiplied by the common-base current 
gain which is approximately one. This is the base current for each following amplifier . The other 
current path is the collector current The total current across the the 82 ohm resistors is the sum 
of the base current and collector current The result is that the bias current for amplifiers is stable. 
Each transistor has a resistor and capacitor for collector-to-base feedback. Each amplifier has two 
emitters with series resistor pair feedback to ground. 

The output of Q203 is ac coupled by capacitor C214 to the Heterodyne section of the Attenuator 
and is the main output. The output of Q205 is applied to the load and Peak Detector formed by 
R227, R228, CR301 and C221. The gain of Q203 and Q205 is matched in every respect so their 
outputs track over temperature and aging. The level measured by the peak detector at the output of 
Q205 should be the same as the main output at J203. 

ALC Loop 

The Automatic Level Control Loop (ALC Loop) Peak Detector detects the output of amplifier Q2QS. 
The Peak Detector’s output is compared to the AM/ Reference input (refer to Service Sheet 7) in 
the loop to keep the level constant and to provide Amplitude Modulation. 

Peak Detector 

Transistors Q207B and Q207C are two tracking temperature compensated 50 pA current sources 
that bias diodes CR201 and CR302. The correct sources are temperature compensated by transistors 
Q207A and Q207D. The Detector Adjustment (DET ADJ) R236 is adjusted to compensate offsets 
in the detector circuits. The transistors are biased-on by the resistor divider network of R232, R234. 
Diodes CR201 and CR202 are matched diodes. CR202 provides temperature compensation for the 
detector CR201. 
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ALC Amplifler 

The ALC Amplifier has two modes of operation, narrow and wide bandwidth. Narrow bandwidth is 
used when the Signal Generator’s output is CW, no modulation, and wide bandwidth is used when 
its ouQ>ut is modulated, AM, FM, or both. 

The voltage at the positive input of U207B and U207C is the peak voltage of the RF output. The 
voltage at their n^ative inputs is the AM/Ref<erence voltage from the Audio Power Supply Assembly, 
AlO. This input voltage at U207B pin 6 and U207C pin 9 is shaped by resistors R207, R248, R249, 
R250, R251 and diodes CR207, CR208, CR209, and CR210 and CR211. For very low levels, the 
input voltage characteristic should approximate the square law region of fire detector. (The square 
law r^on is the non-linear portion of the detector’s current-versus-voltage curve. In this region 
the change in current is proportional to the square of the change in voltage.) If the voltages to the 
inputs are the same, there is very little distortion. 

When CW is selected, (AM and FM Modulation off) Continuous Wave Select (refer to Service 
Sheet S) to Bandwidth Select comparator U207A selects summing amplifier U207C and narrow 
bandwidth. The Ifigb CW Select +1SV input to voltage divider R246, R24S sets the positive input to 
approximately + lOV and switches the output of U207A to +15V. The +1SV output turns on Diode 
CR203, and the high input voltage sets the output of U207B high. Diode CR206 is turned off and 
U207B is disconnected from the circuit Amplifier U207C is active (the narrow bandwidth amplifier). 

When Amplitude Modulation, Frequency Modulation, or both are selected, the CW Select input 
to the Bandwidth Select Comparator, U207A, is low. U207A’s output is switched to approximately 
—15V. IXode CR204 is turned on and the low input voltage to U207C sets its output low. Diode 
CR206 is turned off and narrow bandwidth amplifier U207C is disconnected from the circuit Wide 
bandwidth amplifier U207B is active The output of the ALC Amplifier controls the current of the 
selected PIN Modulator and therefore controls its resistance (jumper W201 in poation W201A). The 
Modulation Shaper circuit (RlOl, R102, and diodes CR139, CRI40, and CR141) compensates for 
the non-linearity of the PIN Modulator diodes. When jumper W201 is in the W201B position, the 
PIN Modulator current is fixed and the ALC Loop is open for service.. 

In Fast Mode, FFFs Q213 and Q214 are switched on. Each FETs "on* resistance reduces the values 
of R243 and R241 respectively. This, therefore changes the time constant of the drcuit thereby 
improving the switching time of the loop. 
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TROUBLESHOOTING 

Procedures for checking part of the A6 Ou^ut Assembly circuits are given below. The area or 
points to check are mark^ on the schematic by a hexagon with a checkmark and a number inside, 
for rr aTTipl<> , Fixed voltages are shown on the schematic inside a hexagon, for example, 

<2V ±o.2v > . Transistor bias voltages are shown without tolerances. 

Troubleshooting Help 

Block Diagram 2 

Table 4-1. Abbreviated Performance Tests 
Table 5-2. Post-Repair Adjustment Procedures 

Test Equipment 



Digital Multimeter HP 3466A 

Measuring Receiver HP 8902A 

Sensor Module HP 11722A 

Adapter Probe HP 1250-1598 

Adapter N(0 to BNC(m) HP 1250-0077 

Adapter BNC(f) to BNC(f) HP 1250-0080 

Cable BNC(m) to SMC(f) HP 08662-60075 

<7i~> RF Dividers 

1. Set the Signal Generator as follows: 

Frequency 520 MHz 

Amplitude ~20 dBm 

Modulation Off 

2. Set the measuring receiver with the sensor module precalibrated as follows: 

Measurement PP POWER 

Display LOG 



NOTE 

The mismatch caused by insertion of the 50 ohm input impedance A dapter 
Probe into the SO ohm transmission line (at the RF Test Points), decreases 
power level readings. At some frequencies the decrease is 3 dB. and at others 
it is less than 3 dB. 

3. Zero the measuring receiver and wait for the zero LED to go out 

4. Measure the voltages, power levels, and signals as shown in Tables 1, 2, and 3 for each 
front-panel frequency setting. 
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Table 1. RF Divider Voltages. 



Signal 

Generator 

Frequency 

(MHz) 


Divider Voltages (Vdc). U410 


Signal at TPIOI 


4-1 SEL 
Pin 10 


+2 SEL 
Pin 11 


•44 SEL 
Pin 12 


Uvel (dBm) 


Frequency 

(MHz) 


520 


+12.5 


40.04 


+0.04 


4-8.0 to +Z0 


520 


260 


-K1.04 


+12.5 


+3.5 


+8.0 to +2.0 


520 


130 


40.04 


+3.5 


+12.5 


+8.0 to +2.0 


520 



Table 2. RF Divider Vcc Voltage. 



Signal Generator 
Frequency (MHz) 


Voltages (Vdc) on 


inoi Pin14 


U102 Pin 1,16 


520 


40.4 


+0.4 


260 


+5.0 


+2.1 


130 


+5.0 


+5.0 



Table 3. Bias Voltages. 



Signal 

Generator 

Frequency 

(MHz) 


Bias Voltages (Vdc) 


01 01 


0102 


0103 


0104 


E 


D 


c 


B 


B 


C 


B 


B 


c 


B 


B 


C 


520 




1^1 


+5.2 


0.0 


0.0 


+5.2 






0.0 


0.0 


0.0 


+5.2 


260 


+5.0 


+5.7 


45.2 


+5.0 


+5.7 


-15.2 




+0.7 


+Z3 


+2.2 


+2.8. 


+5.2 


130 


+5.0 


+5.7 


+5.2 


+Z6 


+3.2 


45.2 




+0.6 


+1.7 


+5.0 


+5.7 


+5.2 



<7T> Voltage Tuned Filters. 

The tune voltage for each Voltage Tuned Filters is checked at its highest tuned frequency in each of 
the three RF divider bands. The input power to the Dividers and the output power of the Voltage 
Tuned filters are checked. 

1. Set the Signal Generator as follows: 

Frequency MHz 

Amplitude dBm 

2. Measure the voltages shown in Table 4 for each Signal Generator frequency. 
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Table 4. Voltage Tuned Filter (VTF) Control Voltages. 



Signal 

Generator 

Frequency 

(MHz) 


VTF Tune Voltages (Vdc) (Maximum Tune Frequency) 


130 to 

259.99999 MHz 
VTF 


260 to 

519.99999 MHz 
VTF 


520 to 
1040 MHz 
VTF 


1040 


+2.1 


+^1 


+22.0 


519 


+2.1 


+22.0 


+Z1 


259 


+22.0 


+i1 


+^1 



3. Set the Signal Generator as follows: 

Frequency 520 MHz 

Amplitude -20 dBm 

4. Set the Measuring Receiver with the sensor precalibrated as follows: 

Measurement RF POWER 

Display LOG 

5. Zero the Measuring Receiver and wait for the zero LED to go out. 

6. Measure the power levels and frequencies shown in Table 5 and change the front-panel 
frequency as indicated. 



Table 5. RF Divider Signal Measurements. 



Signal 

Generator 

Frequency 

(MHz) 


Signal at TP101 


Signal at TP201 


Level 

(dBm) 


Frequency 

(MHz) 


Level 

(dBm) 


Frequency 

(MHz) 


520 


+8.0 to +1.0 


520 


-23.0 to -30.0 


520 


260 


+6.0 to +1.0 


520 


-23.0 to -30.0 


260 


130 


+8.0 to +1.0 


520 


-23.0 to -30.0 


130 



<73>High>Band Ou^ut Amplifier. 

1. Check the bias voltages on A6U201, U202, Q211, Q201, Q203, and Q205. 

2. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 

3. Set the Measuring Receiver with the sensor module precalibrated as follows: 

Measurement 

Display 

4. Zero the measuring receiver and wait for the zero LED to go out 

5. Measure the power levels at the test points indicated in Table 6. 



520 MHz 
-20 dBm 
Off 



RF Power 
Log 
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Table 6. High-Band Output Amplifier Levels (ALC Loop Closed). 



Test Point 


Power Levels (dBm) 


TP201 


-23.0 to -30.0 


TP205 


-10.0 to -16.0 


TP202 


+1 .0 to —5.0 


TP203 


-K.O to -ZO 


TP204 


44.0 to -ZO 



6. Open the ALC loop by placing jumper W202 in the W202B position. 

7. Measure the power levels at the test points indicated in Table 7. 



Table 7. High-Band Output Amplifier Levels (ALC Loop Open). 



Test Point 


Power Levels (dBm) 


TP201 


-2.0 to -9.0 


TP205 


46.0 to 4l.0 


TP202 


41 6.0 to 49.0 


TP203 


419.0 to 41Z0 


TP204 


419.0 to 41Z0 



8. Place W202 back in the W202A position. 



<7Z>ALC Amplifier 



1. Set the Signal Generator as follows; 

Frequency 520 MHz 

Amplitude ~20 dBm 

Modulation Off 

2. Check the ALC Bandwidth Control voltage as indicated in Table 8 for both modulation off 
and 1% AM (Internal 1 kHz source). 

Table 8. ALC Bandwidth Control Voltages. 



Signal 

Generator 

AM 


U207 


Pin 3 


Pini 


KnS 


Pin? 


Pin 9 


Pin8 


Off 


48.5V 


+13.0V 


-H.5V 


+13.3V 


40.5V 


410.1V 


AM 1% (Ik Int) 


o.ov 


-13.0V 


40.5V 


+10.2V 


-10.6V 


413.4V 



3. Set the Signal Generator as follows; 

Frequency 

Amplitude 

Modulation 



520 MHz 
-rl3 dBm 
Off 
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4. C h e r k the ALC amplifier voltages as indicated in Table 9. Change the front-panel amplitude 
as indicated. 



NOTE 

Voltages may differ from the voltages shown in Table 9 because of level 
correction. The voltage change for eadi step from +13 dBm to — J dBm is 
consistent 



Table 9. ALC Amplifier Voltages (Vdc). 



Signal 

Generator 

Amplitude 


A6TP206 


A6U207 


A6G 


1209 


Pin 12 


Pin 13 


Pin 14 


Pin 8 


B 


E 


-M3 dBm 


+^24 


-1-1.85 


-r1.85 


+Z25 


40.64 


+10.17 


+10.77 


-i-7 dBm 


-H.15 


-I-0.76 


-K).76 


+1.16 


-f9.96 


+10.48 


+11.09 


-1-5 dBm 


-H).89 


-H).5 


-K).5 


-H).89 


+10.03 


+10.55 


+11.15 


-1-2 dBm 


-i-0.64 


-K).25 


40^ 


-K).64 


+10.08 


+10.60 


+11.23 


0 dBm 




+0.12 


40.12 


-K).52 


+10.14 


+10.66 


+11.27 


—3 dBm 


-K).37 


-1-0.02 


40.02 


-H).37 


+10.19 


+10.71 


+11.32 



5. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 

Source 



. . 520 MHz 
..-10 dBm 
,..AM50% 
1 kHz ant) 



6. Using the oscilloscope, check the waveforms as indicated in Figure 1. 
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Model 8657B 



A6 Component Coordinates (1 of 2) 



COMP 


X,Y 


COMP 


X.Y 


COMP 


X,Y 


COMP 


X,Y 


COMP 


X,Y 


COMP 


X.Y 


Cl 01 


A.3 


C206 


D.2 


C320 


D,1 


CR105 


B.3 


CR204 


C.2 


L202 


D3 


Cl 02 


A.3 


C207 


Ojz 


C321 


D.1 


CR106 


A, 3 


CR205 


C.2 


L203 


D3 


Cl 03 


B.3 


C206 


OJ3 


C322 


D.1 


CR107 


A.3 


CR206 


C3 


U04 


D3 


C104 


B.3 


C209 


OJ2 


C324 


0.1 


CR708 


A.3 


CR207 


D3 


L205 


D3 


ao5 


B.3 


C210 


0^ 


C325 


0.1 


CR109 


B.3 


CR208 


C3 


L207 


C3 


C106 


A.3 


C211 




C326 


0.1 


CRtIO 


B2 


CR209 


C3 


L208 


C3 


ao7 


A.3 


C212 


0^ 


C328 


C.l 


CRIll 


B.2 


CR210 


c .2 


L209 


C3 


ao8 


A.2 


C214 


0£ 


C329 


D.1 


CR112 


B3 


CR211 


C.2 


L300 


C.l 


Cl 09 


A.2 


C215 


0^ 


C330 


C.l 


CR113 


B.3 


CR301 


D.1 


L301 


D.1 


Clio 


B.3 


C216 


0^ 


C331 


0.1 


CR114 


B.3 


CR302 


D.1 


L302 


D.1 


CT11 




C217 


D.2 


C332 


C.l 


CR115 


B.3 


CR303 


D.1 


L303 


D.1 


ai2 


B.2 


C218 


D.2 


C333 


c.l 


CR116 


A3 


CR401 


B.1 


L304 


D.1 


a 13 


B.2 


C219 


DJ3 


C334 


C.l 


CR117 


B3 


CR402 


B.1 


L306 


C.l 


C114 


B.2 


C220 


DJ2 


C336 


c.l 


CR118 


B3 


CR411 


A.2 


L401 


B.1 


CHS 


A.2 


C221 


D.2 


C337 


c.l 


CR119 


B.2 


CR412 


A.2 


L402 


B.1 


ai6 


B.3 


C222 


D.2 


C338 


D.1 


CR120 


B3 






L410 


C3 


ai7 


B.2 


C223 


C.2 


C339 


D.1 


CR121 


BJ2 


J203 


D.2 


L411 


A3 


ai9 


B.2 


C224 


C.2 


C401 


B.1 


CR122 


B.3 


J301 


D.1 


L412 


A.2 


C120 


B.2 


C225 


C.2 


C402 


B.1 


CR123 


B.3 


J302 


D.1 


L413 


A.2 


a2i 


B.2 


C226 


C.2 


C403 


8.1 


CR124 


C.3 


J303 


D.1 


L414 


A.2 


a23 


B2 


C227 


C.2 


C404 


B.1 


CR125 


B.3 


J401 


A.1 


L415 


A.2 


a24 


B.1 


C228 


C.2 


C405 


B.1 


CR126 


C.3 


J402 


A.3 


L416 


A.2 


a25 


B.3 


C230 


C.3 


C406 


B.1 


CR127 


C.3 






L417 


A.2 


a 26 


B.3 


C231 


C.3 


C407 


c.l 


CRt28 


A.1 


LI 01 


A.3 


L418 


B3 


Cl 27 


C.2 




D.2 


C410 


A.1 


CR129 


A.1 


L102 


B.3 


L419 


B3 


Cl 30 


A.1 


C233 


C2 


C411 


A.1 


CR130 


A.1 


LI 03 


A.3 


L420 


B3 


C131 


A.2 


C234 


C.2 


C412 


A.1 


CR131 


A.1 


LI 04 


B.2 


L421 


B3 


C132 


A.2 


C235 


C.2 


C414 


B.1 


CR132 


A.1 


LI 05 


B.2 


L422 


B3 


a33 


A.2 


C301 


D.1 


C415 


B.1 


CR133 


B.1 


LI 06 


B.2 


L423 


A3 


Cl 34 


A.2 


C302 


0.1 


C416 


B.1 


CR134 


B.1 


L107 


B.2 


L424 


A3 


Cl 35 


A.2 


C303 


D.1 


C417 


A.3 


CR135 


B.1 


LI 08 


B.2 


L425 


A3 


Cl 36 


A.2 


C304 


0.1 


C417 


A.3 


CR136 


B.1 


LI 09 


B3 


L426 


A3 


Cl 37 


C.3 


C30S 


D.1 


0418 


A.3 


CR137 


B.1 


L1 10 


B3 






C138 


C.3 


C306 


D.1 


C419 


A.3 


CR138 


B.1 


L1 11 


B.3 


Q101 


A3 


C140 


B.1 


C307 


C.l 


C421 


B.2 


CR139 


C.2 


L1 12 


B.2 


Q102 


A.2 


C141 


B.1 


C308 


C.1 


C422 


B.2 


CR140 


C.2 


L1 13 


C.2 


Q103 


B3 


C142 


B.1 


C309 


C.l 


C423 


B.2 


CR141 


C2 


L118 


A.2 


Q104 


A3 


Cl 43 


B.2 


C310 


C.l 


C424 


B.2. 


CR142 


A3 


L1 19 


A.2 


0201 


D.2 


Cl 44 


B3 


C311 


C.l 


C425 


B.2 


CR143 


B.3 


LI 20 


A3 


0202 


D3 


Cl 45 


B.3 


C312 


C.l 


C426 


A.3 


CR144 


B.3 


LI 21 


A.2 


0203 


D3 


Cl 46 


B.3 


C314 


C.l 






CRUS 


B3 


LI 22 


A.2 


0204 


D3 


C147 


B.3 


C315 


C.l 


CR101 


A3 


CR146 


B3 


LI 23 


A.2 


0205 


D3 


C201 


C.3 


C317 


C.l 


CR102 


A.3 


CR201 


D3 


LI 27 


A.3 


0206 


D3 


C202 


D.3 


C318 


C.l 


CR103 


A.3 


CR202 


D3 


LI 28 


B3 


0207 


C3 


C204 


D.3 


C319 


C.l 


CR104 


B.3 


CR203 


C3 


L201 


D.3 


0208 


C.2 
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A6 Component Coordinates (2 of 2] 



COMP 


X.Y 


COMP 


X.Y 


COMP 


X.Y 


COMP 


X,Y 


COMP 


XY 


COMP 


X.Y 


0209 




R141 


B.1 


R222 


D.2 


R309 


C.1 


R417 


A.3 






0301 


C.1 


R142 


B.1 


R223 




R310 


C.1 










0302 


C.1 


R143 


B.1 


R224 


DZ 


R311 


c .1 


TP101 


A.3 






0303 


C,1 


R144 


B.1 


R225 


oz 


R312 


c .1 


TP201 


C.3 






0304 


c .1 


R145 


B.1 


R228 


DZ 


R313 


c .1 


TP202 


02 






0410 


K2 


R146 


B.1 


R227 


02 


R314 


c .1 


TP207 


02 






0411 


A.3 


’ R147 


B.1 


R228 


DZ 


R315 


c .1 


TP204 


02 










R148 


B.1 


R229 


OZ 


R316 


D.1 


TP205 


D.3 






R101 


cz 


R149 


B.2 


R230 


DZ 


R317 


C.1 


TP206 








R102 


C2 


R150 


BZ 


R231 


DZ 


R318 


0.1 


TP301 


D.1 






R103 


A.3 


R1S1 


B.1 


R232 


DZ 


R319 


D.1 


TP302 


D.1 






R1M 


B.3 


R152 


B.1 


R233 


CZ 


R320 


D.1 


TP303 


0,1 






R105 


B.3 


R153 


B.2 


R234 


DZ 


R321 


D.1 


TP401 


A,1 






R106 


B.3 


R154 


C.2 


R235 


DZ 


R322 


C.1 










R107 


B.3 


R155 


C.2 


R236 


02 


R323 


C.1 


U101 


A.3 






RIOS 


A.3 


R156 


C2 


R24C 


C2 


R324 


D,1 


U102 


B2 






R109 


A.3 


R157 


A.3 


R241 


C2 


R325 


C.1 


U103 


B.1 






R110 


A.3 


R158 


A.3 


R242 


C2 


R326 


C.1 


U201 


C.3 






R111 


A.2 


R159 


B.2 


R243 


C2 


R327 


D.1 


U2Q2 


D.3 






R112 


A.2 


R160 


A.3 


R244 


C2 


R328 


C.1 


U203 


02 






R113 


A.2 


R161 


A.3 


R245 


C2 


R329 


C.1 


U301 


0.1 






R114 


B.3 


R162 


A.3 


R246 


C2 


R330 


C.1 


U302 


D.1 






R115 


B.3 


R163 


B.3 


R247 


02 


R331 


C.1 


U303 


0.1 






R116 


B.2 


R164 


A.3 


R24B 


C.3 


R332 


C.1 


U401 


B.1 






R117 


B.2 


R201 


D.3 


R249 


C.3 


R333 


C.1 


U410 


A1 






R118 


B.3 


R202 


D.2 


R2S0 


C.2 


R336 


C.1 


U411 


A.1 






R119 


B.2 


R203 


D.3 


R251 


C.2 


R339 


0.1 










R120 


B.2 


R204 


D.2 


R2S2 


C2 


R340 


D.1 


W202 


C.3 






R121 


B.2 


R205 


D.3 


R253 


02 


R341 


D.1 










R122 


A.2 


R206 


D2 


R254 


02 


R342 


D.1 










R123 


A.2 


R207 


D.2 


R255 


C.3 


R343 


D.1 










R124 


B.2 


R208 


D.2 


R25€ 


D.2 


R346 


0.1 










R128 


A.2 


R209 


D.2 


R257 


C.2 


R347 


D.1 










R129 


B.2 


R210 


D.3 


R260 


D.2 


R349 


C.1 










R130 


B.2 


R211 


D2 


R261 


C.2 


R351 


0.1 










R131 


B.2 


R212 


D.2 


R262 


C.2 


R352 


D.1 










R132 


B.2 


R213 


D.2 


R263 


C.2 


R353 


C.1 










R133 


C.3 


R214 


D.2 


R301 


D.1 


R354 


0.1 










R134 


B.1 


R215 


D.2 


R302 


D.1 


R401 


B.1 










R135 


B.1 


R216 


D.2 


R303 


0.1 


R402 


B.1 










R136 


B.1 


R217 


D.2 


R304 


0.1 


R410 


A1 










R137 


B.1 


R218 


D.2 


R305 


0.1 


R412 


A.3 










R138 


B.1 


R219 


D2 


R306 


0.1 


R414 


A1 










R139 


B.1 


R220 


D.2 


R307 


D.1 


R415 


A3 










R140 


B.1 


R221 


D.2 


R308 


C.1 


R416 


A.3 
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2928U and above 



3025U and above 



3105U and above 



CHANGES 



On the A6 Schematic Diagram: 

• C14S • Remove C148. 

• R161 • Change the value to 17.8(1 

• R149 - Add R149, 1.33K. R149 is connected between U102 pin 7 and 
ground. 

• R123 - Delete R123. 

• R418 - Add R148. 464(1 R148 is connected between U102 pin 1 and pin 
On the A6 Schematic Diagram: 

• Part Number • Change the board part number to 08657-601 40. 

The A6 assembly changes to part number 08657-90159. 

• Schematic Diagram and Component Locator - Use the Schematic 
diagram and Component Locator marked Serial Prefix 3105U. 
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NOTES 



1. For an explanation of schematic symbols, 
see "SCHEMATIC OIAGRAM NOTES” In Section 8. 

2. Chassis ground is achieved by mechanical contact through 
nuts holding board to frame. 

3. Bottom vieu and schematic diagram of U301 are as follows: 



U301 MIXER 
BOTTOM VIEW 




4. Printed circuit trace inductor. 

5. The mismatch caused by inserting a 50 ohm 

impedence Adapter Prooe into the 50 ohm transmission line 
Cat the RF Test Points), decreases pouer level readings. 

At some frequencies the decrease is more than 3 dB. at others 
less than 3 c3. 




LOGIC LEVELS 





TIL 


i CMOS 


HIGH 


2V 


1 3.5V ■ 


LOW 


2. 8V 


1 1.5V 


IS MORC NLG. 


than 


IS MORE PCS. 


THAN 


OPEM 


HIGH 


1 UNDET. 


GROUND 


LOW 


i LOW 



Serv i ce 



Model E6573 






AM DISTOiniOM 

o 



Figure 0. Figure 0. Service Shee 



1 nf orma t i on 



Component Locator 




















NOTES 

1. For an explanation of schematic symbols, 
see "SCHEMATIC DIAGRAM. NOTES" in Section 8. 

2. Chassis grocnd is achieved by mechanical contact thi 
nuts^ holding PC board to frame. 

2 Matched for te^iperature character i st i cs. 

4. Printed circuit trace inductor. 

5. The mismatch caused by Inserting a 50 ohm 
impedence Acapter Prooe into the 50 ohm transmissiof 
(at the RF ^est Points), decreases pouer level read 
At some frecue^icies the decrease is more than 3 d3 
less than 3 d3. 

^ Indicates f acto^y-se 1 ected part. Typical value is : 
Refer to Sectio.n 5 for selection procedure. 
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-►4.7V 


IS 


MORE WEG. 


THAN 




IS 


MORE POS. 


THAN 




OPEH 


1 HIGH 


1 LOW 


LOW 


1 GROUMD 1 LOW 


1 HIGH 


HIGH 
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HETERODYNE AND OUTPUT CONTROL 
PRINCIPLES OF OPERATION 
General 

When the RF Output frequency is between 0.1 and 129.99999 MHz, the Divide-By- 1/Heterodyne 
mode is selected. The High Frequency Loop VCO’s frequency is between 800.1 and 929.99999 MHz. 
These frequencies are mixed with 800 MHz and the difference frequencies, 0.1 to 129.99999 MHz, 
are the heterodyne band frequencies. 

The Output Qock (OCL) clocks twenty Serial Output Data (ODA) bits into the VTF/Band Select 
Shift Register And Driver, U410, and by way of the HDA line, into the High Frequency Loop Data 
Shift Register, U5, (refer to Service Sheet 2). 

The ten bits of Serial Output Data latched into U410 are the RF Divider Control Data, VTF Voltage 
Control Data, and CW Select Data. The RF Divider Control data selects the RF Divider, PIN 
Modulator, and the VTF Driver. 

Heterodyne Section 

When an RF Output frequency between 0.1 and 129.99999 MHz is selected, the Heterodyne mode 
is entered. An RF signal (between 800.1 and 929.99999 MHz) from the High Band Output Amplifier 
Q203 (refer to Service Sheet 4) goes to the Attenuator Assembly, A9. The Attenuator Assembly’s 
Heterodyne Switch switches the RF signal into the Heterodyne Section. 

A frequency from 800.1 MHz to 929.99999 MHz at a level from -1 to +20 dBm, vernier level 
dependent, is switched to the Heterodyne Section and applied to the Mixer, U301, through J302, 
16 dB pad (R301, 302 and 303), and PIN diode CR302. The 16 dB pad and PIN diode control the 
ci gnai level into the Mixer, U301. The PIN diode’s attenuation is controlled by Integrator U302. The 
Integrator’s output is controlled by the Input Peak Detector (CR301) and the Output Peak Detector 
(CR303). The Peak Detector outputs are the inputs to the Integrator, controlling the ouQ>uL The 
output level of the Heterodyne Section is controlled by the input level. 

In Fast Mode, FETs Q305 and Q306 are switched on. The "on" resistance of the FETs reduces the 
value of resistors R316 and R321 respectively and hence changes the time constant of the circuit. 
Thos improves the switching time of the loop. 

The other input to the Mixer is the 800 MHz from the Multiplier Assembly (refer to Service Sheet 3). 
The 800 MHz at +1 to +7 dBm enters the Output Assembly, A6, through J301, 10 dB pad (R341, 342, 
and 343X and Buffer Amj^fier U303. The Buffer Amplifier is tuned for maximum gain at 800 MHz. 
The difference output frequencies (0.1 to 129.99999 MHz) are passed by the 200 MHz Low-Pass 
Filter (LPF) to Low-Band Amplifier Q301. The input of the filter is cBplexed by C304 and R307 to 
give a good match at all frequencies and to reduce spurious signals, primarily from the other mixing 
products. The output of the Mixer is coupled to the Low-Pass Hlter and Amplifier, Q301. 

Resistors R308, R310. R311 and R312 form a voltage divider to dc bias Q301. Resistors R313, R314, 
and R315 in the emitter provide series feedback, and collector to base resistor R310 provides shunt 
feedback. By using three emitter resistors, the inductance in the emitter current path is reduced. 
The Amplifier’s gain is approximately 15 dB. 

The output of Q301 is ac coupled to the base of emitter follower Q304. The emitter follower 
functions as an impedance matching transformer and drives the push-pull Low-Band Output 
Amplifier stage of Q302 and Q303. 
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Resistors R323, R324, R328 and R330 form a voltage divider to dc bias Q302 and Q303. Their 
collector voltage is set to approximately -7.5V by the voltage divider. The -7SV is divided by 
resistors R309 and R329 to bias the emitter-follower Q304. Resistors R325, R326, and R354 in the 
emitter of Q302 provide series feedback. By using three resistors and three by-pass capacitors, the 
inductance in the emitter path is reduced. The resistors and capacitors in the emitter of Q303 have 
the same function. The Low-Band Output Push-Pull Amplifier drives the Output Peak Detector 
the load. The ouQ>ut is filtered by the Low-Pass Filter. 

The Low-Band Amplifier is coupled back to the Attenuator Assembly’s Heterodyne Section. Resistor 
R3I7 ap^M’oximates a 50 ohm output impedance. The Low-Band Output Amplifier’s gain is 
approximately 15 dB for a total Heterodyne Section gain of 30 dB to restore the RF Signal to the 
same level as the input but at the lower frequency. 

Output Control Section 

The 10 bit High Frequency Word 2 is received by the VTF/Band Select Shift Register and Driver 
firom the Microprocessor by way of the Serial Output Data line (ODA). The five most significant 
data bits (VTFl, 2, 4, 16) set the five bit discrete resistor DAC of R134, 135, 136, 137, 138, and 139. 
The ouqmt voltage of the DAC tunes the selected VTF. The VTF and RF Dividers are selected by 
the three least significant bits, divide-by-1, divide-by-2, or divide-by-4. The VTF and RF Divider 
are selected when output frequencies in their frequency band are selected. Divide-by-1 band is 
520-1040 MHz, Divide-by-2 band is 260-520 MHz and Divide-by-4 band is 130-260 MHz. 

High Frequency Word 2 data bit 4 is the CW Select Control for the ALC Loop (refer to Service 
Sheet 4), and data bit 5 controls the switched -1-15V supply. Transistor Q410 is turned off when the 
RF Output is turned off by the RF ON/OFF front-panel key or over the HP-IB. 

When the RF Output is turned OFF, the Microprocessor sets data bit 5 at pin 8 of U410 Low (OV). 
Diode CR411 is turned on and resistors R415 and R416 form a voltage divider to dc bias Q411 on. 
Q41 1 is turned on and Q410 is dc biased off. The switched -H5V to the RF ON/OFF switch (refer 
to Service Sheet 4) and to the A4 Assembly (refer to Service Sheets 1 and 2) is switched off. LED 
CR412 is turned on indicating the -h 15 V is off. With the RF Output ON, the data bit is -i- 15V. CR41 1 
is turned OFF, (^411 is biased OFF and Q410 is turned ON. 

Q410 and Q411 also function as a circuit breaker if the switched 4 - 15V is shorted to ground. The 
circuit functions the same when the switched -t-15V is shorted as when the Nficroprocessor sets data 
Irit 5 low. LED CR412 is turned on, when the RF OUTPUT is off or when tite switched -hl5V is 
shorted. 

VTF Drivers 

The DC To DC Converter U401 translates the 4 - 15 V (FI) power supply voltage to +27V. U401 is 
a timer configured to operate as an astable multivibrator. Its ouq)ut at pin 3 is a square wave 0 to 
approximately -f-15V at a frequency of approximately 100 kHz. The output frequency of the square 
wave is determined by R40I, R402 and C403. CR401, CR402, C404 and C406 form a voluge doubler 
circuit The output voltage is filtered by capacitor C406 and inductor L402. The ou^ut of the filter 
is approximately -1-27V and is the power supply voltage for U103. With its power supply voltages of 
0 and +27V, U103 can produce a VTF tune voltage from -t-2V to +25V. The ouqnit of U103A is 
amplified by U103B, U103C or U103D. The amplifier that is not turned off by the ^vide-by-1, 2, or 
4 controls input 

The VTF tune voltage is derived from VTFl, VTF2, VTF4, VTF8, and VTF16 (data bits 6 through 
10 latched into U410). The five VTF input voltages to binary weighted resistors R135 through R139 
(discrete DAQ are summed to provide the input to U103A. 
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TROUBLESHOOTING 

Procedures for checking part of the A6 Output Assembly circuits are given below. The area or 
points to check are marked on the schematic by a hexagon with a checkmark and a number inside, 
for example, <TF> Fixed voltages are shown on the schematic inside a hexagon, for example, 
< 2 v ±o.2V > . Transistor bias voltages are shown without tolerances. 



TROUBLESHOOTING HELP 

Block Diagram 2 

Table 4-1. Abbreviated Performance Tests 
TaUe 5-2. Post-Repair Adjustment Procedures 



Test Equipment 

Diptal Multimeter 

Measuring Receiver 

Sensor Module 

Adapter Probe 

Adapter N(f) to BNC(m). . 
Adapter BNC(f> to BNC(f) 
Cable, BNC(m) to SMC(f) 
Test Cable 



HP 3466A 

HP 8902A 

.... HP 11722A 
. . HP 1250-1598 
. HP 1250-0077 
. . HP 1250-0080 
HP 08662-60075 
. . HP 5061-4827 



<7T> Heterodyne Section 

1. Check biasing on transistors Q305. Q301. Q309, and Q310. 

2. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 

3. Set the measuring receiver with the sensor module precalibrated as follows: 

Measurement RF POWER 

Display LOG 



100 MHz 
-20 dBm 
Off 



NOTE 

The mismatch caused by insertion of the 50 ohm input impedance Adapter 
Probe into the 50 ohm transmission line (at the RF Test Points), decreases 
power level readings. At some frequencies the dKrease is 3 dB, and at others 
it is less than 3 dB. 



4. Zero the measuring receiver and wait for the zero LED to go out 

5. Connect the sensor module to the test points indicated in Table 1 by using the appropriate 
cables and adapters. Verify that the power levels and frequencies are correct. 
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NOTE 

Measure power levels for J302, input from Attenuator Assembly, aiA9A T1J3 
using the Test Cable. 



Table I. Heterodyne Seaion Power Levels. 



Test Point 


Power Level (dBm) 


Frequency (MHz) 


TP301 


4-7.0 to 4-3.5 


800.00 


TP302 


—3.5 to —6.5 


900.00 


J303 


—3.5 to —6.5 


100.00 



^77^ Divider Control, CW SEL, and SW +15V 

1. Set the Signal Generator as follows; 

Frequency 

Amplitude 

Modulation 



520 MHz 
-20 dBm 
Off 



2. Measure the voltage at U410 pin 9 (CW SEL). It should be +13.0 Vdc. 

3. Set the Signal Generator as follows; 

Modulation AM 50% 

Source Internal 1 kHz 



4. Measure the voltage at U410 pin 9 (CW SEL). It should measure 0.0 Vdc. 

5. Set the Signal Generator as follows; 



Modulation Off 

RF ON/OFF Control RF ON 



6. Measure the voltages and verify LED function as indicated in Table 2 for both RF ON and RF 
OFF. 



Table 2. Switched Switched -t-lSV Protection. 



RF ON/OFF 
Control 


U410 

Pins 


0411 

Base 


0410 

Base 


0410 

CoDector 


CR412 

(LED) 


RFON 


+13.0 Vdc 


+14.0 Vdc 


+13.4 Vdc 


+14.0 Vdc 


Off 


RF OFF 


+2.1 Vdc 


+13.0 Vdc 


+14.2 Vdc 


40.3 Vdc 


On 



7. Set the Signal Generator as follows; 

Frequency 

Amplitude 

Modulation 



520 MHz 
-20 dBm 
Off 
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8. Measure the voltages for U410 Divider Selects as shown in Table 3 and change the front panel 
frequencies as indicated. 



Table S. RF Divider Selects. 



Signal 

Generator 

Frequency 


Divider Select Voltages (Vdc) 


+1 Select 
U410 Pin 10 


+2 Select 
U410 Pin 11 


+4 Select 
U410 Pin 12 


520 


12.5 


+0.04 


-H).04 


260 


+0.04 


+1Z5 


+3.5 


130 


+0.04 


+3.5 


+12.5 



<21!> Voltage Tuned Filter (VTF) Drivers. 

The Voltage Tuned Filter’s tune voltage is tuned manually to set different tune voltage. The data 
entered manually by a series of front Panel key strokes overrides data sent to the Voltage Tuned 
Filters from the Microprocessor in normal operation. The data and tune voltages are checked in 
the 520 MHz to 1040 MHz frequency band. The VTFs data and tune voltage are checked at the 
maximum voltage level for the divide-by-2 and divide-by-4 bands. 

1. Set the Signal Generator as follows: 

Frequency 1040 MHz 

Amplitude ~ 

2. Measure the supply voltage at U103 pin 4. It should be between +23 Vdc and +27 Vdc. 

3. Set the Voltage Tuned Filters to their maximum frequency setting by pressing the FREQ key, the 
0 key, the SHIFT key, and then the <= key. The 0 key entry determines the data sent to U410 
which determines the tune voltage. 

NOTE 

The key sequence described in step 3 must be repeated for each number key 
or keys entered to change tune data from the Microprocessor. 

4. Measure the 4ata bits at U410 and the VTF tune voltages as indicated in Table 4 for each 
front-panel entry as indicated. The VTF tune voltage may vary depending on the +27 Vdc 
supply voltage. Repeat step 3 after each number key change. 



Table 4. Voltage Tuned Filler (VTF) Data and Tune Voltage. 



Number 

Key 


VTF Data 
U410 (Vdc) 


VTF Tune Voltage (Vdc) 


Pin 3 


Pm2 


Pin 1 


Pin 18 


Pin 17 


U103, Pin 7 


0 


-K).3 


40.3 


+0.3 


+0.3 


+0.3 


+23.8 


5 


+13.5 


40.3 


+13.5 


+0.3 


-K).3 


+23.2 


10 


-M).3 


+13.5 


+0.3 


+13.5 


-1-0.3 


+135 


15 


+13.5 


+13.5 


+13.5 


+13.5 


+0.3 


+14.0 


20 


-M).3 


-HJ.3 


+13.5 


-HD.3 


+13.5 


+9.5 


25 


+13.5 


-H).3 


40.3 


+13.5 


+13.5 




31 


+13.5 


+13.5 


+13.5 


+1 3.5 


+13.5 


+2.0 
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5. Set the Signal Generator as follows: 

Frequency 520 Mtiz 

Amplitude — 10 dBm 

6. Tune the Voltage Tuned Filters to their maximum frequency setting by pressing the FREQ key, 
the 0 key, the SHIFT, and then the 

NOTE 

The key sequence described in step 6 must be repeated after each frequency 
change in order to override tune data from the Microprocessor. 

7. Measure the voltages for U410 and VTF tune voltages as indicated in Table S. The VTF tune 
voltages may vary slightly depending on the -1-27 Vdc supply voltage. Change the front-panel 
frequency as indicated. Repeat step 6 after each frequency change. 



Table 5. Voltage Tuned Filter (VTF) Drivers (Maximum Frequency Setting). 



Signal 

Generator 

Frequency 

(MHz) 


VTF Data 
U410 (Vdc) 


VTF Tune Voltage (Vdc), U103 


Oivide-By-4 
Band 
Pin 14 


Divide-By-2 

Band 

Pins 


Divide-By*1 

Band 

Pin? 


Pin 3 


Pin 2 


Pini 


Pin18 


Pin 17 


520 


-K).3 


-K).3 


+0.3 


+0.3 


-(0.3 


-(0.3 


+2,0 


+23.8 


260 


-K).3 


•+0.3 


-K).3 


-H).3 


-(0.3 


+Z0 


+23.8 


+2.0 


130 


-H3.3 


+0.3 


+0.3 


+0.3 


+0.3 


+23.8 


+Z0 


+2.0 
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A6 Component Coordinates (1 of 2) 



COMP 


X,Y 


COMP 


X.Y 


COMP 


X.Y 


COMP 


X.Y 


COMP 


X.Y 


COMP 


X.Y 


Cl 01 


A.3 


C206 


0.2 


C320 


D.1 


CR105 


B.3 


CR204 


C.2 


L2Q2 


0.3 


Cl 02 


A.3 


C207 


0.2 


C321 


D.1 


CR106 


A.3 


CR205 


C.2 


1203 


02 


ao3 


B.3 


C208 


0.3 


C322 


0.1 


CR107 


A, 3 


CR206 


C.2 


L204 


D.2 


C104 


B.3 


C209 


DJt 


C324 


0.1 


CR108 


A.3 


CR207 


02 


L205 


0.2 


Cl 05 


B.3 


C210 


0.2 


C325 


D.1 


CR109 


6.3 


CR208 


C2 


L207 


C.3 


Cl 06 




C211 


oa 


C326 


0.1 


CR110 




CR209 


C2 


L208 


C.3 


Cl 07 


A.3 


C212 


0^ 


C328 


0.1 


CR111 


B2 


CR210 


C2 


L209 


c.2 


Cl 08 


A.2 


C214 


0.2 


C329 


0.1 


CR112 




CR211 


C.2 


L300 


C.1 


Cl 09 


A.2 


C215 


0.2 


C330 


C.1 


CR113 


B.3 


CR301 


D.1 


L301 


0.1 


Clio 


B.3 


C216 


0.2 


C331 


0.1 


CR114 


B.3 


CR302 


0.1 


L302 


0.1 


C111 


B.3 


C217 


0.2 


C332 


C.1 


CR11S 


B.3 


CR303 


D.1 


L303 


0.1 


C112 


B.2 


C218 


0.2 


C333 


C.1 


CR116 


A.2 


CR401 


B.1 


L304 


0.1 


C113 


B.2 


C219 


0.3 


C334 


C.1 


CR117 


B2 


CR402 


B.1 


L306 


c,1 


Cl 14 


B.2 


C220 


0^ 


C336 


C.1 


CR118 


B2 


CR411 


A.2 


L401 


B.1 


C11S 


A.2 


C221 


0.2 


C337 


c.1 


CR119 


B2 


CR412 


A.2 


L402 


B.1 


C116 


B.3 


C222 


0.2 


C338 


0.1 


CR120 


B2 






L410 


C2 


Cl 17 


B.2 


C223 


C.2 


C339 


0.1 


CR121 


B2 


J203 


D.2 


L411 


A2 


C119 


B.2 


C224 


C.2 


C401 


B.1 


CR122 


B.3 


J301 


D.1 


L412 


A2 


C120 


B.2 


C225 


C.2 


C402 


B.1 


CR123 


B.3 


J302 


0.1 


L413 


A2 


Cl 21 


B.2 


C226 


C.2 


0403 


B.1 


CR124 


C.3 


J303 


D.1 


L414 


A.2 


Cl 23 


B.2 


C227 


C.2 


C404 


B.1 


CR125 


B.3 


J401 


A.1 


L415 


A2 


Cl 24 


B.1 


C228 


C.2 


C405 


B.1 


CR126 


C.3 


J4Q2 


A.3 


L416 


A.2 


Cl 25 


B.3 


C230 


C.3 


0406 


B.1 


CR127 


C.3 






L417 


A2 


Cl 26 


B.3 


C231 


C.3 


0407 


c.i 


CR128 


A.1 


LI 01 


A.3 


L418 


B2 


Cl 27 


C.2 


C232 


0.2 


0410 


A.1 


CR129 


A.1 


LI 02 


B.3 


L419 


B2 


Cl 30 


A,1 




Cj2 


0411 


A.1 


CR130 


A.1 


LI 03 


A.3 


L420 


B.2 


Cl 31 


A.2 


C234 


C.2 


0412 


A.1 


CR131 


A.1 


LI 04 


6.2 


L421 


B2 


C132 


A.2 


C235 


C.2 


0414 


B.1 


CR132 


A.1 


LI 05 


B2 


L422 


B2 


C133 


A.2 


C301 


1 D.1 


0415 


B.1 


CR133 


B.1 


L106 


B2 


L423 


A2 


a34 


A.2 


C302 


0,1 


0416 


B.1 


CR134 


B.1 


LI 07 


B2 


L424 


A2 


Cl 35 


A.2 


C303 


0.1 


0417 


A.3 


CR135 


B.1 


L108 


B2 


L425 


A2 


Cl 36 


A.2 


C304 


0.1 


0417 


A.3 


CR136 


B.1 


LI 09 


B2 


L426 


A2 


Cl 37 


C.3 


C305 


0.1 


0418 


A.3 


CR137 


B.1 


L110 


B2 






Cl 38 


C.3 


C306 


0.1 


0419 


A.3 


CR138 


B.1 


L1 11 


B.3 


Q101 


A2 


Cl 40 


B,1 


C307 


C.1 


0421 


B.2 


CR139 


C.2 


L1 12 


B.2 


0102 


A2 


C141 


B.1 


C308 


C.1 


0422 


B.2 


CR140 


C.2 


L1 13 


C2 


0103 


B2 


Cl 42 


B.1 


C309 


c.1 


0423 


6.2 


CR141 


C.2 


L118 


A2 


0104 


A2 


Cl 43 


B.2 


C310 


c.1 


0424 


B.2 


CR142 


A.3 


L1 19 


A2 


0201 


02 


Cl 44 


B.3 


C311 


c.1 


0425 


B.2 


CR143 


B.3 


LI 20 


A.2 


0202 


02 


Cl 45 


B.3 


C312 


c.1 


0426 


A.3 


CR144 


B.3 


LI 21 


A2 


0203 


02 


Cl 46 


B.3 


C314 


c.1 






CR145 


B.3 


L122 


A.2 


0204 


02 


C147 


B.3 


C315 


c.1 


CR101 


A.3 


CR146 


B.3 


L123 


A2 


0205 


02 


C201 


C.3 


C317 


c.1 


CR102 


A.3 


CR201 


0.2 


LI 27 


A.3 


0206 


0.2 


C202 


0.3 


C318 


c.1 


CR103 


A.3 


CR2Q2 


02 


LI 28 


B2 


0207 


C2 


C204 


0.3 


C319 


c.1 


CR104 


6.3 


CR203 


C.2 


L201 


D.3 


0208 


C2 
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A6 Component Coordinates (2 of 2) 



COMP 


X,Y 


COMP 


X.Y 


COMP 


X.Y 


COMP 


X,Y 


COMP 


X.Y 


COMP 


X.Y 


0209 




R141 


B,1 


R222 


D3 


R309 


C.1 


R417 


A.3 






0301 


C,1 


R142 


B.1 


R223 


D2 


R310 


C.1 










0302 


C.1 


R143 


B.1 


R224 


03 


R311 


c .1 


TP101 


A.3 






0303 


C.1 


R144 


B.1 


R22S 


03 


R312 


c .1 


TP201 


C.3 






0304 


c .1 


R145 


B.1 


R226 


03 


R313 


c .1 


TP202 


03 






0410 


A.2 


R146 


B.1 


R227 


02 


R314 


c .1 


TP207 


03 






0411 


A3 


R147 


B.1 


R228 


03 


R315 


c .1 


TP20* 


03 










R148 


B.1 


R229 


03 


R316 


D.1 


TP205 


02 






R101 


C2 


R149 


B.2 


R230 


03 


R317 


c.i 


TP206 


A2 






R1Q2 


C2 


R150 


B.2 


R231 


03 


R318 


D.1 


TP301 


D.1 






R103 


A.3 


R151 


B.1 


R232 


02 


R319 


D,1 


TP302 


D.1 






R104 


B.3 


R152 


B.1 


R233 


C2 


R320 


D.1 


TP303 


0.1 






R105 


B.3 


R153 


B.2 


R234 


02 


R321 


D.1 


TP401 


A.1 






R106 


B.3 


R154 


C.2 


R235 


03 


R322 


c .1 










R107 


B.3 


R155 


C.2 


R236 


D.2 


R323 


C.1 


U101 


A.3 






R108 


A.3 


R156 


C.2 


R240 


C.2 


R324 


D.1 


U102 


B.2 






R109 


A.3 


R157 


A.3 


R241 


C.2 


R325 


c .1 


U103 


B.1 






R110 


A.3 


R158 


A.3 


R242 


C.2 


R326 


C.1 


U201 


C.3 






R111 


A.2 


R159 


B.2 


R243 


C.2 


R327 


D.1 


U202 


0.3 






R112 


A.2 


R160 


A.3 


R244 


C.2 


R328 


C.1 


U203 


C.2 






R113 


A.2 


R161 


A.3 


R245 


C.2 


R329 


c .1 


U301 


D.1 






R114 


B.3 


R162 


A.3 


R246 


C.2 


R330 


C.1 


U302 


D.1 






R115 


B.3 


R163 


B.3 


R247 


C.2 


R331 


c .1 


U303 


D.1 






R116 


B.2 


R164 


A.3 


R248 


C.3 


R332 


c .1 


U401 


B.1 






R117 


B.2 


R201 


D.3 


R249 


C.3 


R333 


c .1 


U410 


A.1 






R118 


B.3 


R202 


D.2 


R250 


C.2 


R336 


C.1 


U411 


A.1 






R119 


B.2 


R203 


D.3 


R251 


C.2 


R339 


D.1 










R120 


B.2 


R204 


QJZ 


R252 


C.2 


R340 


D.1 


W202 


C.3 






R121 


B.2 


R205 


D.3 


R253 


C.2 


R341 


D.1 










R122 


A.2 


R206 


D.2 


R254 


C.2 


R342 


D.1 










R123 


A.2 


R207 


D.2 


R255 


C.3 


R343 


D.1 










R124 


B.2 


R208 


D.2 


R256 


D.2 


R346 


D.1 










R128 


A.2 


R209 


D.2 


' R257 


C.2 


R347 


D.1 










R129 


B.2 


R210 


D.3 


R260 


D.2 


R349 


C.1 










R130 


B.2 


R211 


D.2 


R261 


C.2 


R351 


D,1 






1 




R131 


B.2 


R212 


D.2 


R262 


C.2 


R352 


D.1 










R132 


B.2 


R213 


D.2 


R263 


C.2 


R353 


C.1 










R133 


C.3 


R214 


D.2 


R301 


D.1 


R354 


D.1 










R134 


B.1 


R21S 


D.2 


R302 


D.1 


R401 


B.1 










R135 


B.1 


R216 


D.2 


R303 


D.1 


R402 


B.1 










R136 


B.1 


R217 


D.2 


R304 


D.1 


R410 


A.1 










R137 


B.1 


R218 


D.2 


R305 


D.1 


R412 


A.3 










R138 


B.1 


R219 


D.2 


R306 


D.1 


R414 


A.1 










R139 


B.1 


R220 


D.2 


R307 


D.1 


R415 


A.3 










R140 


B.1 


R221 


D.2 


R308 


C.1 


R416 


A.3 
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Ail serial prefixes 



2922U and above 



3025U and above 



31 05U and above 



CHANGES 



On the A6 Schematic Diagram: 

• R341 ,342,343 - Add an asterix to these parts to indicate they are select 
on test parts. 

• U412 - Add U412 to the Hetrodyne Section as shown in the following 
diagram. 




On the A6 Schematic Diagram 

• CR306 - Add CR306 as shown in the above diagram. 

• R31 6,321 - Change the value to 1 0k. 

On the A6 Schematic Diagram: 

• R306 • Change the value to 2k. 

• R355 - Add R355 as Shown in the above diagram. 

• Part Number - Change the board part number to 08657-60140. 

The A6 assembly changes to part number 08657-90159. 

• Schematic Diagram and Component Locator - Use the Schematic 
diagram and Component Locator marked Serial Prefix 3105U. 



rev.20MAR91 
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uT ASSEMBLY (03657-60 1 59) 



ALC CONTROL 




OUTPUT CONTROL SECTIOiN <5T> 



+15V(FI) 

R 422 I 
93 . 9 K } 



VTP/BANG SELECT 
•SHIFT REGISTER AND DRIVER 



p/0 R413 
13k 



SLP. I AL 
OUTPUT DATA 



FROM 

PC^FR / N 

SUPPLY f J 3 V 

FILTERING ' 



R423 L R423 
13K } 13K 



•+i 5 V(r : ) 



'•15V(F2) 



’ '► 15 V(F 4 ) 



-^SVCFl) 



• +SVCF3) 



DATA TIMEOUT 
— ONE-SHOT — 



r? 42 i 

f R 414 

13 K 



C 412 1 

0 . ip. 7 




1 C 411 



12 -^4 SFL 

11 -?•? SFL 

13 4-1 SCL 
9 CW SFL 
8 SW 415 V 
3 VTFl 

2 VTF 2 
I VTF 4 

I 8 VTF 3 

17 VTFl 6 



|6 |8 7 S 14 



L422 _[ C425 

In ^ . aiu 

SWITCHEO ^15V AND 
_ SWITCHED +15V PROTECTION 



L426 R412 C41.7 





CR 411 CR 412 



Serial Prefix 3105U 
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MODULATION CONTROL AND LEVEL LATCHES AND MODE SELECT 
PRINCIPLES OF OPERATION 
General 

Encoded data output from the Microprocessor is input to the Level and Modulation Control Latches. 
This d ata is used to control the RF output amplitude level versus the output frequency. The data 
also controls the amplitude and frequency modulation ri g nals. 

Amplitude Controi/Level Latches 

] >fa from the Microprocessor is used to control output level vernier adjustments, and to perform 
output level correction. The level vernier adjusts the output level in increments as small as 0.1 dB. 
Typical vernier range is from -1.5 dB to +3.5 dB used for attenuator settings and output levels less 
than -1.5 dBm. Vernier is used exclusively for output levels greater than -i.5 dBm and extends 
to »+17dB. The level vernier’s dB adjustment varies from one instrument to another because of 
different level correction data stored in ROM. A vernier overrange is selected by the Microprocessor 
to add 13.5 dB to the vernier range for output levels above +3.5 dBm or whenever a vernier setting 
greater T^ar +3.5 dB is necessary for level correction. Using the vernier overrange permits level 
correction without chan^ng attenuator settings. For example, if a front panel setting of 100 MHz 
and an output level of —63.6 dBm is selected, with no levd correction, the Microprocessor would 
switch in 65 dB of attenuation and set the vernier to +1.4 dB (—65+1.4= —63.6). If +1.0 dB of 
level correction (stored in ROM) is necessary to achieve the proper output level at that frequency 
and attenuator setting, the hficroprocessor would select the vernier overrange and then increase the 
vernier setting to +2.4 dBm (1.4+ 1.0). 

When a new ouq>ut amplitude level is selected, the Microprocessor controls the change so that 
the final level is always approached from a lower leveL For example, if the vernier level is at its 
minitnnm and the oufr>ut level is decreased by 2 dB. the Attenuator will increase attenuation by 5 dB. 
The vernier level then increases the level input to the attenuator by 3 dB to complete the change. 
The 3 dB increase will never occur first For the same reason, a 2 dB increase with the vernier 
set to causes a 3 dB decrease in level followed by a 5 dB decrease in attenuation in the 

Attenuator. After the ouq>ut amplitude is changed, the level correction for frequency is made. The 
vernier’s level is also turned oft every time a frequency change is made. 

Ten bits of Microprocessor data are strobed into Modulation Control Level Latches U1 and U4 by 
strobes MSTBl and MSTB2 from Address Decoder U? (refer to Service Sheet 18). The date bits, 
X0-X9, are then applied to the Level Digitel-To-Anal<^ Converter (DAC) U19 (refer to Service 
Sheet 7). 

Modulation Control 

Data from the Microprocessor selects AM, FM or both AM and FM, internal modulation sources 
of 4(X) or 1000 Hz, and/or external modulation. External AC FM and external DC FM can not be 
selected at the same time. Date from the Microprocessor also controls AM depth and FM deviation 
levels. 

AM % Latches 

Ten bits of Microprocessor date are clocked into Modulation Control Latches U4 and U2 by strobes 
MSTB2 and MSTB3 from the Address Decoder U1 7 (refer to Service Sheet 18). The data bits, Y0-Y9, 
are then applied to the AM% DAC U20 (refer to Service Sheet 7). 
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FM Latches 

Ten bits of Microprocessor data are clocked into Modulation Control Latches U2 and US by strobes 
MSTB3 and MSTB4 from the Address Decoder U 17 (refer to Service Sheet 18). The data bits, 20-Z9, 
are then applied to the FM Deviation DAC U 13 (refer to Service Sheet 7). 

Level range select bit is latched into U5. It controls the gain of the AM*Reference Summing 
Amplifier U17A (refer to Service Sheet 7). The Level range bit is set high when the vernier ou^ut 
levd is greater than dBm (may vary according to calibration data). 

Modulation Function Latch 

Eight bits of Microprocessor data are clocked into the Modulation Function Latch U3 by strobe 
MSTBS from the Address Decoder U17 (refer to Service Sheet 18). The data bits are then applied 
to the appropriate comparator for the modulation function selected (refer to Service Sheet 7). 

Audio Oscillator Control Buffer 

The Audio Oscillator is enabled by a high fi’om either the INT AM or INT FM data bits. Both bits 
are applied to U6. The output of U6 enables the Audio Oscillator U15A (refer to Service Sheet 7). 

Ext FM Mode Select 

Data bits AC FM and EXT FM are gated through NOR gates U7A, B, C and D. The two bits are 
gated together so that external AC FM is turned off when external DC FM is selected. The EXT 
FM data bit is high when external FM is selected. The AC FM data bit is high when external AC 
FM is selected and low when external DC FM is selected. Both data bits are low when external FM 
is off. The output at pin 13 of U7D is high when external DC FM is selected, and the output at pin 
4 of U7B is hi^ when external AC FM is selected. 

AM XI, X2 Mode Select 

The X2(L) input to U8A and U8B determines if the X2 or XI mode is selected. Data bits, INT AM, 
EXT AM and X2(L) are gated through U8A and U8B to select XI INT AM or XI EXT AM The 
INT AM and X2(L) are gated at U8A to select XI INT AM. In the XI mode, output frequencies are 
< to 1030 MI^ INT AM and X2(L) are both high and U8A*s ouq>ut is high. EXT AM and X2(L) 
select XI EXT AM. Data bit X2(L) is active low to select the AM and EXT AM XI mode. 
With both inputs high, the XI EXT AM mode is selected. When the X2(L) input to and gates U8A 
and USB is low, the output of the two gates is low. The X2 mode is selected When the INT AM or 
EXT AM is selected, the modulation agnals are directed to the doubler. See Service Sheet 7. The 
output frequency is > 1030 MHz in doubled band. 



Service Sheet 6-2 




Model 8657B 



Service 



TROUBLESHOOTING 

Procedures for checking part of the All Audio Assembly circuits are given Wow. The ar^ or 
points to check are marked on the schematic by a hexagon with a checkmark and a number mside, for 
example, <ZT> voltages are shown on the schematic inside a hexagon, for example,<2v.^:2V> 
Transistor bias voltages are shown without tolerances. 



Troubleshooting Help 

Block Diagram 2 

Table 4-1. Abbreviated Performance Tests 
Table 5-2. Post-Repair Adjustments 



Test Equipment 

Digital Multimeter 



HP3466A 



<7T>P/0 Modulation Control Latches, Level 

1. Data bits latched into the Level Latches Al lUl and U4, can vary for each instrument This is 
because the level correction data can be different for each instrument. The Level Latches are 
checked using Keyboard-Invoked Test 2. Data bits latched into U1 and U4 are all Low. 

2. The test routine is “entered” to start the test and the “exited” to regain control of the front 
paneL 

• Enter the Keyboard-Invoked Tests by first pressing the SHIFT key and then pressing the 
INCH SET key. A “1” should be shown in the MODULATION display window. 

• Enter the High Frequency Loop Test by pressing the AMPTO T until a “2” is shown in the 
amplitude Display window. 

• Start the test routine by pressing the INCR SET key. “00” should be shown in the 
amplitude Ksplay window. 

• Exit the Keyboard-Invoked Tests by pressing the AMPTO | unfil a ‘ 7* is shown in the 
modulation display window, then press the iNCR SET key. The Signal Generator 
should go through it’s power-up routine. 



3. Check that data bits XO through X9, U1 and U4, are all Low. 



4. Exit Keyboard-Invoked Tests. 

5. Set Signal Generator as follows: 

Amplitude 

Amplitude Increment Set 

Frequency 

Modulation 



— 10 dBm 
.... IdB 
100 MHz 
.... OFF 



6. Increment the amplitude up and down in 1.0 dB steps. 

7. Check that all data bits XO through X9 change from Low to High. 



I 
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<2Z>P/0 Modulation Control Latches, AM% 

1. Data bits latched in the AM% Latches, A1IU4 and U2, will vary for each instrument Th' 
data bits are different because the level correction data which is used to determine the rfa»a 
sent to the AM% DAC is different for each instrument The AM% Latches are e h ecV H 
Keyboard-Invoked Test 2. Data bits latched into U4 and U2 are all Low. 

2 . The test routine is “entered” to start the test and the “exited” to regain control of the front 
panel 

• Enter the Keyboard-Invoked Tests by first pressing the SHIFT key and then pressing the 
INCR SET key. A “1” should be shown in the MODULATION display window. 

• Enter the High Frequency Loop Test by pressing the AMPTD T until a “2” is shown in the 
MODULATION Display window. 

• Start the test routine by pressing the INCR SET key. “00” should be shown in the 
AMPLITUDE Display window. 

3. Check that data bits YO through Y9 are all Low. 

4. Exit Keyboard-Invoked Tests. 

• Exit the Keyboard-Invoked Tests by pressing the AMPTD T until a “7” is shown in the 
MODULATION display window, then press the INCR SET key. The Signal Generator 
should go through it’s power-up routine. 

5. Set Signal Generator as follows: 



Amplitude _7 <jBm 

Frequency Any 

Modulation AM. 80% 

Source 1 kHz (Int) 

AM Increment Set 1% 



6. Increment the modulation up and down in 1% steps. 

7. Check that all data bits YO through Y9 change from Low to High. 
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<7T>P/0 Modulation Control Latches, FM Deviation 

1. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 

Source 



. . 520 MHz 
..-10 dBm 
. FM 1 kHz 
1 kHz (Int) 



2. Measure the voltage levels as indicated in Table 1 for each of the front-panel FM settings. 



Tai/e 1, FM Deviaiion Control Voltage Levels. 
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<7T>P/0 Modulation Control Latches, Function 

1. Set the Signal Generator as follows: , 

Frequency 520 MHz 

AmpTitude -10 dBm 

2. Measure the voltage levels as indicated in Table 2 for each of the front*panel Modulation Source settings. 
The AM depth or FM deviation for each front-panel Modulation Source setting can be between 0-99% or 
0-99 kHz respectively. 



Table 2. Function Control Voltage Levels. 



Front-Panel 


Measure ti^ Voltage* as Indicated at 
























— 










A11U3 








A11U7 


A11U5 1 




2 


5 


n 


9 


12*- 


15 


16 


19 


n 


13 


19 


16 


int 1 kHz AM 


H 


H 


L 


L 


L 


L 


L 


H 


L 


L 


L 


n 


Freq 1300MHz 


H 


H 


L 


L 


L 


L 


L 


H 


L 


L 


H 


■■ 


Freq 520MHz 


H 


H 


L 


L 


L 


L 


L 


H 


L 


L 


L 


H 


(Int AM Off) 


























Int 400 Hz FM 


H 


L 


H 


H- 


L 


L 


L 


H 


L 


L 


L 




(Int FM Off) 


























Ext AM 


L 


L 


L 


H 


L 


H 


L 


H 


L 


L 


L 




(Ext AM Off) 


























Ext ACFM 


L 


L 


L 


H 


L 


L 


H 


H 


H 


L 


L 




ExtDCFM 


L 


L 


L 


H 


L 


L 


H 


L 


L 


H 


L 




Amp -h 10 dBm 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L 


H 





• Low is < 0.8 VdC High is > ZO Vdc. 

** Internal 400 Hz bit Frequency Pin 9 remains high until 1 kHz source is selected with- Modulation Function. 

— Low for FM Deviation 20 kHz and below. 
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:s 

For an explanation of schematic symbols, 
see "SCHEMATIC DIAGRAM NOTES" in Section 8. 



LOGIC LEVELS 





TTt 


CMOS 


HIGH 


2V 


3. 5V 


LOW 


0. 8V 


1 . 5V 


IS MORE MEG. than 
IS MORE POS. than 


OPEN 


HIGH 


UNDEF, 


GROUND 


LOW 


LOW 




MODULATION CONTROL 
A10 LATCHES AND MODE SELECT 

SEE REVERSE SIDE 
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FM AND AM MODULATION CONTROL, AND RF AMPLITUDE CONTROL 
PRINCIPLES OF OPERATION 
General 

Data from the Level Control Latches is used to control the RF output amplitude level in fine steps, 
and the RF output amplitude level versus frequency correction. The Modulation Control Latches 
alert control the amplitude and frequency modulation signals. 

RF Output Amplitude Control 

Ten data bits latched into Modulation Control Latches U1 and U4 (refer to Service Sheet 6) are 
applied to the Level Diptal-to-Analog Converter (DAQ U19. The digitally controlled output of 
the Level DAC adjusts the reference voltage input from the unity-gain Level Buffer U17C. This 
dc voltage controls the vernier output level The output voltage is applied to the AM Reference 
Summing Amplifier U17A. 

When modulation is selected, the Level DAC voltage is summed with the AM% DAC 

voltage, and applied to A6U6 of the Automatic Level Control (ALC) Amplifier (refer to Service 
Sheet 4). 

The Microprocessor determines when the vernier output level is greater than +7.0 dBm. At this 
time the Level Range select bit is set high, and the output of U17B goes to approximately -15 V. 
FET switch Q9 opens increasing the gain of AM-Reference Summing Amplifier U17A. This allows 
for the hi gher ouQ)ut levels and for level correction. 

AM Modulation Control 

Ten dam bits latched into Modulation Control Latches U4 and U2 (refer to Service Sheet 6) are 
applied to the AM% DAC U20. The digitally controlled output level of the AM% DAC adjusts the 
input modulation signal from the AM% Summing Amplifier U17D to the level that modulates the 
RF to depth selected. The output signal is ac coupled by C25 to the unity-gain AM Offeet 
Buffer U18. The AM Offret Adjustment at R72 nulls any dc offset of the modi^don ngnal The 
modulation signal is then summed with the level voltage at U17A as discussed above. 

Internal AM (XI) Select 

Internal AM is selected when the data bit latched into pin 5 of U3 is high and X2(L) bit latched into 
pin 16 of U5 is high. The ouq>ut of USA is high (refer to Service Sheet 6). The high output (XI INT 
AM) to the positive input of the Internal AM Select comparator UlOB, bring more positive than 
+2 V(R) at the negative input, switches its ouq>ut to approximately 0.0 V. FET switch Q8 is turned 
on. When Q8 is on, the output of the Audio Oscillator U15A is then ac coupled by C22 through 
resistor R57 to the AM% Summing Amplifier U17D. 

External AM pci) Select 

External AM is selected when the data bit latched into pin 15 of U3 is high and the X2(L) bit latched 
into pin 16 of U5 is high. The output of U8B is high (refer to Service Sheet 6). The high output 
(XI EXT AM) switches the output of the External AM Select comparator UlOA to approximately 
0.0 V. FET switch Q7 is mmed on. When Q7 is on, the external modulation signal from the External 
Modulation Buffer U9 is then applied to the XI AM% Summing Amplifier U17D through resistor 
R56. 
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Internal AM (X2) Select (Doubler Mode) 

Inte^ AM doubler (X2) is selected when the data bit latched into pin 5 of U3 is high (refer to 
Service Sheet 6). The high output (INT AM) to the positive input of the Internal AM Sdect X2 
comparator U21B, being more positive than the +2 V(R) at the negative input, switches its output 
to approximately 0.0 V. FET switch Qll is turned on. When Qll is on, the ou^ut of the Audio 
Oscillator U15A is then ac coupled by C22 through resistor R78 to the Doubler (X2) AM% Summing 
Amplifiers U21C and U21D. 

The internal modulation signal is sent to the Doubler whenever the INT AM bit at U3 pin 5 is 
high (refer to Service Sheet 6). The Doubler is not active when Internal AM (XI) is selected so the 
modulation signal being sent to the Doubler Assembly does not effect instrument operation. When 
the Doubler is selected, X2(L) Wt latched into pin 16 of U5 is low. The Doubler signal is am pti t u de d 
modulated and the XI AM is disabled. 

External AM (X2) Select (Doubler Mode) 

External AM doubler (X2) is selected when the data bit latched into pin 15 of U3 is high (refer to 
Service Sheet 6). The high output (EXT AM) to the positive input of the External AM Select X2 
comparator U21A, being more positive than the +2 V(R) at the negative input, switches its output 
to approximately 0.0 V. FET switch QIO is turned on. When QlO is on, the external modulation 
signal is then coupled through resistor R77 to the Doubler (X2) AM% Summing Amplifiers U21C 
and U21D. 

The Internal AM(X2) is selected when INT AM U3 pin 5 is high (refer to Service Sheet 6). The 
Doubler is not active when Internal AM (XI) is selected so the modulation signal being sent to the 
Doubler Assembly does not effect instrament operation. When the Doubler is selected, X2(L) bit 
latched into pin 16 of U5 is low. The Doubler signal is amplituded modulated and the XI AM is 
disabled. 

FM Modulation Control 

Ten data bits latched into the Modulation Control Latches U2 and U5 (refer to Service Sheet 6), and 
applied to the FM Deviation DAC UI3. The (figitally controlled output level of the FM deviation 
DAC adjusts the modulation signal firom the FM Deviation Summing Amplifier U12 to the FM 
Deviation Amplifier U 1 1 A. The DAC and FM Deviation Amplifier output the signal level reQuired 
to firequency modulate the RF ouqiut at the selected FM deviation. 

internal FM Select 

Internal FM is selected when the data bit latched into pin 6 of U3 is high (refer to Service Sheet 6). 
The high output (INT FM) switches the output of the Internal FM Select comparator UlOD to 
approximately 0.0 V. FET switch Q5 is turned on. When Q5 is on, the output of the Audio Oscillator 
UlSA is ac coupled by C22 through resistor R13 to the FM Deviation Summing Amplifier U12. 

External FM Select 

External AC FM or DC FM is selected by the data bits latched into pin 19 (AC FM) and pin 16 
(EXT FM) of U3, and gated through NOR gates U7 (refer to Service Sheet 6). The high output at 
pin 4 of U7B switches the output of the External AC IM Select comparator UlOC to approximately 
0.0 V. FET switch Q4 is turned on. When Q4 is on, the external ac modulation signal fi’om the 
External Modulation Buffer U9 is ac coupled by C8 and C9 through resistor R14 to the FM Deviation 
Summing Amplifier UI2. The high output at pin 13 of U7D switches the outi>ut of the External DC 
FM Select comparator UllC to an>toximately 0.0 V. FET switch Q3 is turned on. When Q3 is on, 
the external dc modulation tignal from the External Modulation Buffer U9 is dc coupled by resistor 
R7 to the FM Deviation Summing Amplifier U12. External AC FM and external DC FM can not 
be selected at the same time. 
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Audio Oscillator Section 

When only internal modulation is selected, the data bit latched into pin 2 of U3 is high (refer to 
Service Sheet 6). The high output (AUDIO OSC OUT) switches the output of Audio Oscillator Out 
comparator U14B to approximately 0.0 V. FET switch Q1 is turned on. When Q1 is on, the 400 Hz 
or 1 kHz internal Audio Oscillator output through buffer amplifier U15B and CIS and C16 is applied 
to the MOD INPUT/OUTPUT connector on the front-panel. 

The internal Audio Oscillator’s frequency is enabled by a high latched into pins S or 6 of U3. These 
two bits (INT AM and INT FM) are each applied to Audio Oscillator Buffer U6 (refer to Service 
Sheet 6). The low output (AOE) of U6 enables die internal Audio OsoUatm- U15A, 

The internal Audio Oscillator’s frequency of 400 Hz or 1 kHz is selected by the data bit latched 
into pin 9 of U3. For 1 kHz the FREQ line is low; for 400 Hz it is high. The high output switch^ 
the output of Audio Frequency Select comparator U14A to approximately 0.0 V. FET switch Q2 is 
turned on and capacitor C20 is bypassed. This increased capacitance switches the Audio Osollator’s 
frequency to 400 hz. If 1 kHz is selected, Q2 is turned off by a low on the FREQ line to U14A, 
and ^70 is left in the oscillator’s circuit. The peak output of the Audio Oscillator is approximately 
+7.5 V as determined by VR4, CR8, and CR9. These components form the feedback path for the 
positive input of U15A 

Modulation Calibration 

Internal and external modulation is calibrated only if the modulation signal from the internal Audio 
Oscillator or the external MOD INPUT/OUTPUT connector is equal to +1.00 Vpk ± 0.05 Vpk. 
The amplitude from the internal Aucho oscillator is adjusted by R50 (OSC ADJ). 

Over/Under Modulation Comparators 

The input amplitude level at the MOD INPUT/OUTPUT connector must be set by the external 
source. The input amplitude level is monitored by the Over/Under Modulation comparators U14C 
U14D. When the modulation input signal is high, comparator U14C switches its output from 
— 15 V to 0.0 V. The monostable multivibrator U16A is enabled. The output at pin 13 goes high 
for approximately 0.45 seconds. As long as the input is enabled by the high modulation agnal, the 
multivibrator continues to output the pulse. 

The HI(H) pulse from the multivibrator is applied to the Service Request Repster AllU (refer to 
Service Sheet 17). The Nficroprocessor receives this status bit over the data bus when the inputs to 
the Service Request Register are clocked in by the status strobe. The HI EXT LED is turned on. 

When the modulation input signal is low, the output of comparator U14C and U14D arc both 
approximately —15 V. The monostabie multivibrators are not enabled. The active high output of 
U16A is low and the active low output of U16B is high. The high output of U16B is applied to the 
Service Request Register, and the LO EXT LED is turned on. 

When the modulation input signal is 1 Vpk, the output of comparator U14D is switched high which 
enables the monostable multivibrator U16B. The high output at pin 12 is set low, and the LO EXT 
LED is turned off. 
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TROUBLESHOOTING 

Procedures for checking part of the All Audio Assembly circuits are given below. The areas or 
points to che ck are marked on the schematic by a hexagon with a checkmark and a number inside, 
for example, > 

Troubleshooting Help 

Block Diagram 4 

Table 4-1. AUireviated Performance Tests 
Table 5-2. Post-Repair Adjustments 

Test Equipment 

Digital Multimeter HP 3466A 

<7T> Level DAC, AM Reference Summing Amplifier 

1. Set the Signal Generator as follows; 

Frequency 520 MIb 

Amplitude —3d 

Modulation 

2. Measure and verify the voltages shown in Table 1 at test point A1 1TP6 (AM). Change the 
output amplitude level from the front-panel as indicated. 

NOTE 

Voltages measured may differ from the voltages shown in Table 1 because of 
level correction. The voltage change for each step from —7 to -¥12.0 dBm is 
consistent. 



Table 1. Level Control Voltages versus Front-Panel Amplitude. 



Front-Panel 
Amplitude (dBm) 


AIITPO 

(Vdc) 


-1.0 


-K).5 




-H).7 


-rt.O 


-(-1.0 


-t-10.0 


-i-1.8 


-(-13.0 


+2.5 
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<TT>MA% DAC, AM Offset Buffer 

1. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 

Source 



. . 520 MHz 
..-10 dBm 
....AM 1% 
1 kHz ant.) 



2. Measure and verify the voltages shown in Table 2 at test point A1 1TP6 (AM). Change the AM% 
depth from the front panel as indicated. 



NOTE 

A bsolute voltage levels measured may differ from the voltages shown in Table 2 
depending on the adjustment of A 11R62 (AM%). The relative change for each 
A M% change should be consistent, however. 



Table 2. AM% Control Voltage Levels. 



Front-Panel 

AM% 


A11TP6 

(Vrms) 


1 


0.004 


5 


0.020 


10 


0.040 


20 


0.080 


50 


0.200 


70 


0.280 


99 


0.390 



<7T>FM Deviation DAC, FM Deviation Amplifier 



1. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 

Source 



. . 520 MHz 
. . -10 dBm 
FM 1 kHz 
1 kHz (Int.) 



2. Measure and verify the voltages shown in Table 3 at test point A1 1TP7 (FM). Change the FM 
deviation from the front panel as indicated. 
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NOTE 

A bsolute voltage levels measured may differ from the voltages shown in Table 3 
depending on the adjustment of A 11R16 (FM GAIN). The relative change for 
each FM kHz change should be consistent, however. 



Tabu 3. FM Deviation Control Voltage Levels. 



Front-Panel 

FM(kHa) 


A11TP7 

(Vnns) 


1 


0.02 


5 


0.10 


10 


0.20 


20 


0.40 


50 


1.00 


70 


1.40 


100 


^00 


200 


4.00 



<7I>Comparators, FET Switches 

1. Set the Signal Generator as follows; 

Frequency 520 MHz 

Amplitude —10 dBm 

Modulation Off 

2. Select the front-panel Modulation Source functions as indicated in Table 4. Measure and verify 
the voltages shown for the associated comparator. 



Tabu 4. Voltage Checks. 



Function 

Selected 


Comparator 


Comparator 
Output (Vdc) 


FET 

Switch 


Opeiv 

Oosed 


Int 1 kHz. AM 


U10B-1 


0.0 


Q8 


closed 


Int 400 Hz 


U14A-2 


0.0 


Q2 


closed 


Audio Osc Out 


U14B-1 


+5.0 


oi 


closed 


int FM 


U1 00-13 


0.0 


Q5 


dosed 


Ext ACFM 


LI10C.14 


0.0 


Q4 


closed 


ExtOCFM 


U11C-8 


+14.0 


Q3 


closed 


Ext AM 


UIOA^ 


0.0 


Q7 


closed 


Amplitude -i-10 dBm 


U17B-7 


-13.0 


Q9 


Open 


FM Range (< 21 kHz) 


U11B-7 


+14.0 


Q6 


open 


Ext AM 






J1 pin 5 


L 


No Input 


U14D-13 


-13.0 


J1 pin 4 


H 


Ext AM 






J1 pin 5 


H 


1 Vpk Input 


U14D.13 


-13.0 


J1 pin 4 


L 
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All Component Coordinates 
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On the A11 Schematic Diagram; 



028^9 • Add C28 and C29, values 0.1 fx. C28 is connected in parallel with 
R31. C29 is connected in parallel with R33 (Over /Under Modulation 



R31. C29 is connected in parallel v 
Comparators). 

R48 - Change the value to 8.66kn. 
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Section 8 General Information 



INTRODUCTION 

This section contains information for troubleshooting and repairing the HP 8657B. Troubleshooting 
and repair is to component level except for the A9 Attenuator assembly and the A 12 Frequency 
Doubler which are replaced as complete units. The troubleshooting information is organized as 
shown in Figure 8-1. 

NOTE 

It is recommended that the start point for all troubleshooting is BDl. 




Figure 8—1. Troubleshooting Information Organization. 

BOARD ASSEMBLY TO SERVICE SHEET(S) CROSS REFERENCE 

Table 8-1 provides a cross reference between a board assembly and the Service Sheet(s) associated 
with it 
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Table 8—1. Assembly to Servux Sheet Cross Reference. 



Assembly 


Associated Service Sheet(s) 


A1 Keyboard 


SS21 


A2 Display 


SS21 .22,23 


A3 Low Frequency Loop 


SS9, 10,11,12.13.14.15.16 


A3A1 Low Frequency Osc 


SS9 


A4 High Frequency Loop 


851.2 


A6 Output 


SS4.5 


A7 200 MHz Low Pass Filter 


SS9 


A8 Frequency Multiplier 


SS3 


A9 Attenuator 


SS8 


A10 Attenuator Drive 


SS8 


U5 Reverse Power Protection 


SS8 


U2 Hetrodyne Switch 


SS8 


U8 Pulse Modulator 


SS8 


A11 Audio 


SS6.7 


A12 Frequency Doubler 


SS8 


A13 Processor 


8817,18.19,20 


A14 Power Supply 


8824 


A15 Line Module 


8824 


A16 10 MHz Reference Osc 


8824 



SAFETY CONSIDERATIONS 
Before Applying Power 

Verify that the HP 8657B is set to match the available AC line voltage and that the correct fuse 
is installed (refer to paragraph 2-6 in Section 2 of the Operation and Calibration manual). An 
uninterrupted safety earth ground must be provided from the main power source to the HP 8657B 
input wiring terminals, power cord, or supplied power cord set. 



Warnings and Cautions 

Pay attention to WARNINGS and CAUTIONS. They must be followed for your protection and to 
avoid damage to the HP 8657B. 



WARNMG I 

Maintenance described herein is performed with power supplied to the 
HP 8657B and with the protective covers removed. Such maintenance should 
be performed only by service-trained personnel who are aware of the hazards 
involved (for example, fire and electrical shocf^. IVhere maintenance can be 
performed without power supplied, the power should be removed. 

Any interruption of the protective (grounding) conductor (inside or outside 
the HP 8657B) or disconnection of the protective earth terminal will create a 
potential shock hazard that could result in personal injury. Grounding one 
conductor of a two conductor outlet is not sufficient. Whenever it is likely that 
the protection has been impaired, the HP 8657B must be made inoperative 
(that is. secured against unintended operation). 
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If the HP 8657 B b lo he energized via an auiotransformer. make sure that 
the autotransformer's common terminal is connected to the earth terminal of 
the power source. 

Capacitors inside the HP 8657B can still be charged even if the HP 8657B is 
disconnected from its source of supply. 

Make sure that only 250 volt fuses with the required rated current and of the 
specified type (normal blow, time delay, etc.) are used for replacement. Do 
not use repaired fuses or short-circuited fuseholders. To do so could create a 
shock or fire hazard. 



CAljnON 



Do not disconnect or remove any boards in the HP 8657B unless the HP 8657B 
is unplugged from the AC line. Some boards contain devices which can be 
damaged if the board is removed when the power is on. Use conductive foam 
when removing MOS devices from sockets. Use care when unplugging ICs 
from higk-grip sockets. 



SPECIAL HANDLING CONSIDERATIONS FOR STATIC SENSITIVE DEVICES 
General 

This information is provided to familiarize users of Hewlett-Packard instruments with special 
handling precautions for static sensitive devices. These precautions should be observed when 
servicing printed circuit boards or components that are static sensitive. 

All schematics with circuit assemblies containing static sensitive components are designated with the 
international awareness symbol. This symbol indicates that special precautions apply when servicing 
these circuits. Following the precautions described in the following paragraphs could prevent damage 
to the circuit and its components. 




ATTENTION 
Static Sensitive 
Devices 



Description 

Static Sensitive Devices are electronic components that are susceptible to damage or complete 
destruction in the presence of a static discharge. While all electronic components are static sensitive 
to some degree, the possibility of damage due to electro-static discharge (ESD) becomes greater as 
the insulating materials in the components become thinner and as component densities increase. 
Depending on the magnitude of the charge, device substrates can be punctured or destroyed by 
contact or mere proximity of a static charge. 
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Static charges accumulate harmlessly in a person’s body, therefore the charges can be passed on in 
numerous ways such as simple contact with the device, during separation of materials, or during 
normal motions of persons with static sensitive devices. In many cases, destructive static dischai:ges 
(< 4000V) cannot be seen or felL The results of this damage can cause degradation of device 
performance, early failure, or complete destruction of the device. 

Component Handling Precautions 

a. If you are servicing or repairing an instrument .you should wear a metal or conductive plastic 
wriststraps with a 1 Megohm series resistor connected to ground. 

b. Packages should not be removed from their conductive or antistatic carriers until required and 
should only be removed by an operator that is grounded through a 1 Megohm series resistor. 
Devices that are removed should be placed in a conductive tray. 

c. Metal parts of fixtures, tools, soldering irons, and table tops should be grounded to a common 
point. 

d. Handling equipment, trays, table tops, and transport carts should be electrically conductive. 

f. The circuit board should have a conductive strip placed on the board edge-connectors to short 
all the connections together. 

Device Classes 

The following is a classification of the ESD sensitivity of components used in most Hewlett-Packard 
instruments: 

CLASS I devices have a sensitivity range from 0 to 1,000V. Devices in this range include 
microwave diodes (especially Schottky), BIFET and precision OP AMP (!„, < 50 nA, V„, < 1 mV), 
unprotected MOS (especially VLSI), MOS -capacitors, advanced Schottky logic, junction FETs and 
low current SCRs (< 0.1 5A), microwave and VHF transistors and ICs, precision IC voltage regulators 
and resistors, low power resistors (< 0.05W). VLSICs with dual-level metallization, and Surface 
Acoustic Wave (SAW) devices. 

CLASS II devices have a sensitivity range from 1,000 to 4,000V. Devices in this range include 
MOS ICs with internal protection (CMOS, NMOS, PMOS) and LSI ICs, Schottky rectifier diodes, 
linear ICs (bipolar), precision resistor networks, high speed bipolar logic (ECL, LS-TTL, S-TTL), 
varactor diodes, monolithic ceramic capacitors, RF Mixers and other RF devices utilizing diodes. 

CLASS III devices have a sensitivity range from 4,000 to 15,000V. Devices in this range include 
small signal diodes, and transistors, low-speed bipolar logic (TTL, DTL), quartz and piezoelectric 
crystals, and thin and thick film resistors (< 1/8W, > 500k ohms). 

RECOMMENDED TEST EQUIPMENT AND ACCESSORIES 

Test equipment and test accessories required to maintain the HP 8657B are listed in the table of 
Recommended Test Equipment in Section 1. Equipment other than that listed may be used if it 
meets the listed critical specifications. 

SERVICE TOOLS, AIDS AND INFORMATION 

Service Tools 

There are unique tools available that will make servicing of the HP 8657B easier. Service aids are 
provided in the HP 8657B. Service information is provided in this manual. Information provided 
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in the paragraph entitled Repair (found in this section) shows how the HP 8657B is accessed for 
repair purposes. 

Pozidriv Screwdrivers. Many screws in the HP 8657B appear to be Phillips type, but are not To 
avoid damage to the screw slots, Pozidriv screwdrivers should be used. HP 8710-0899 is the No. 1 
Pozidriv. HP 8710-0900 is the No. 2 Pozidriv. 

Tuning Tools. For adjustments requiring non-metallic tuning tools, use the HP 8710-0033 blade 
tuning tool or the HP 8710-1010 (JFD Model No. 5284) hex tuning tool. For other adjustments an 
ordinary small screwdriver or suitable tool is sufficient No matter which tool is used, never force 
any adjustment control. This is especially critical when adjusting variable inductors or capacitors. 

Torque Wrench. A torque wrench is needed whenever semi-rigid cables are installed. Use an 8 mm 
open end torque wrench capable of 4.5 in/lbs (±0.5 in/lbs) of torque. Overtightening the connectors 
that hold these cables will change the cables dielectric constant Undertightening can cause RF 
leakage. 

Parts and Cable Locations 

The locations of individual components mounted on printed circuit boards or other assemblies are 
shown adjacent to the schematic diagram on the back of the preceeding Service Sheet The part 
reference designator is the assembly designator plus the part designator. For example, A6R9 is R9 on 
the A6 assembly. For specific component descriptions and ordering information, refer to Table 6-3, 
Replaceable Parts, in Section 6. Illustrated parts breakdowns of chassis and frame parts, as well as 
assemblies and mechanical parts and cables, are shown in Section 6. 

Mechanical parts have reference designations that be^n with the letters MP. Some mechanical parts, 
such as screws, are listed in the replaceable parts list below the part to which they fasten. To find 
the part number and description of mechanical part, find the part in one of the figures in Section 6 
or Section 8. The part in the figure is labeled with its reference designator. Look up that reference 
designator in the t^le of Replaceable Parts. If the part is a fastener; such as a screw, nut, or washer 
and does not have an assigned reference designator, look to the figure for the pan to vidiich it fastens. 
Then, look up the fastened pan in the parts list. Just below the fastened part, you will see the part 
numbers and descriptions of the desired fastener. 

Test Points and Adjustment Locations 

Most test points and adjustments are indicated on individual circuit board assemblies. Test points 
and adjustments can also be found on the component locator diagram adjacent to the assembly’s 
schematic diagram. 

Service Aids on Printed Circuit Boards 

Service aids on printed circuit boards include test points, indicator lights, transistor and integrated 
circuit and relay designations, adjustment names, and assembly part numbers. 

Service Kit 

To assist in servicing the HP 8657B, a service kit is available from Hewlett-Packard. For more 
information about this kit, contact your nearest Hewlett-Packard Sales Office. 

Other Service Documents 

Service Notes, Manual Changes supplements, and other service literature are available through 
Hewlett-Packard. For further information, contact your nearest Hewlett-Packard office. 
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REPAIR 

Disassembly Procedures 

The following procedures provide information to enable you to dissassemble the HP S657B. Table 
8>2 indicates which procedures you need to perform to to give access to a particular assembly. 
Reference to the appropriate exploded view in Section 6 or 8 is included. If a drcuit board within 
the main casting is to be removed from the HP 8657B, seek access to its component (top) side. To 
reassemble the HP 8657B, follow the procedures in the reverse order. 

WARNING~| 

Before beginning any disassembly procedwe be sure that the A C line voltage 
is disconnected. 



Table 8—2. Assembly Access Information. 



Operation 


Perform Procedure(s) 


For Part Locations 
Refer 

to Figure(s) 


A1 and A2 removal 


1 


6-1. 6-2 


Remove external RF covers 


2 


6-1 


A3 Service Position 


2. 3 


6-1. 6-8. 8-2 


A4, A6, A8 (component side) 


Z 3.4 


6-1. 6-8, 8-2 


A11 Removal/Service Position 


Z 5 


6-1. 6-11. 8-5 


A13 Removal/Service Position 


Z 5. 6 


6-1. 6-10, 6-11 


Doubler Removal 


Z 5, 6. 7 


6-1. 6-10. 6-11 


Bottom Internal RF covers 


2. 5. 6. 7. 8 


6-1. 6-10. 6-11 


A6 to AtO Semi-Rigid Removal 


Z 5. 6. 7. 8. 9 


6-1, 6-11. 6-13 


A10 removal 


Z 5. 6, 7. 8, 9. 14 


6-1. 6-10. 6-11. 6-1Z 6-13 


A4 Removal 


Z 3. 4, 5. 6. 7. 10 


6-1. 6-9. 6-11. 8-Z 8^ 


A6 Removal 


Z 3. 4. 5. 6. 7. 8, 9. 11 


6-1. 6-9. 6-11, 8-Z 8-4 


A8/FL1 Removal 


Z 3. 4. 12 


6-1, 6-8. 6-9. 8-4 


Attenuator Removal 


Z 13 


6-1. 6-10 


A14 Removal 


15 


6-4. 8-3 
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Procedure 1. Remove the top trim MPZ Remove the four No. 2 Pozidriv screws MP107 from the 
top and bonom edge of the front-panel casting. If the unit is NOT an option 002, it may be necessary 
to remove the two side trims MP3 and loosen the two RF Output Bracket mounting screws MP107 
and the MOD input/output bracket mounting screws MP107. Pull the front-panel forward until it is 
free of the casting. 

Procedure 2. Remove the four screws MP17 and then remove the four handle caps MP15 and the 
two handles MP14. Place a thin piece of card between the external cover (top or bottom) and the 
rear casting. This will prevent the rear casting from damage. Use a flat headed screwdriver to lever 
up each comer in turn. Repeat this procedtire in the middle of the cover. Remove covers MP4 and 
24. 

Procedure 3. Remove the ten 10/32 inch nuts and washers (MP8 and MP9) from the top of the A3 
cicuit board. Rotate the circuit board on the hinged carrier MP6 up and to the right (Refer to Figure 
8-2). To lock the carrier in place, press the spring loaded hinge towards the rear of the HP 8657B 
until it slides around the hingelock MP20. 

Procedure 4. Remove the two screws MP151 and remove the top internal cover MP12. To gai n 
access to the component sides of the A4, A8 or A8, use a flat-headed screwdriver to lever up the 
appropriate internal RF covers. Covers MP33 and MP36 will also require removal of their retaining 
screws. 

Procedure 5. Disconnect W16 and W31 and then remove the three (or seven) screws MP42 from 
the All. To troubleshoot the A13 when still requiring operation of the All, reconnect W16 and 
mount the All in the Service position shown in Figure 8-5. 

Procedure 6. Remove the seven screws from the A13 Assembly. Disconnect W20 from the A12 and 
A13. To place the A13 in its service position, slide the A13 service bracket onto the two uppermost 
attenuator standoffs (i.e. between the casting wall and the attenuator mounting bracket) and ensure 
that it locks in place. To remove the A13, disconnect W2, W1 1, W15, W18, W19 and W21 from the 
A13 Assembly and lift free. 

Procedure 7. Disconnect W37 from A12J3, W27 from A12J5 and W37 (or W28 if the unit is an 
option 003) from A12J8. Disconnect W20 and the six screws which secure the doubler to the bottom 
RF internal cover MP22. The A 12 can now be removed. 

Procedure 8. Remove the ten screws MP151 from the bottom internal RF cover. Remove W27 
and W35 (or W28 if the unit is an option 003). Remove the bottom internal RF cover MP2Z To 
gain access to the underside of the A4, A6 or A8, use a flat-headed screwdriver to lever up the 
appropriate covers. Covers MP33 and MP36 will also require removal of their retaining screws. 

Procedure 9. Remove MP34 and MP35. Remove semi-rigid cables W12, W13 and W14. 

Procedure 10. Unsolder the three wire links between the A4 and A6 (MP151). Unsolder the semi- 
rigid cables W8 and W9 at points 1, 2, 3, and 4 (Refer to Figure 8-4). Remove cable W6. Remove the 
twenty-two A4 mounting screws MP146. Carefully bend back W9 to allow the A4 to be removed. 
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Procedure 11. Remove the cables W6 and W7. Unsolder the three wire links MP151. Unsolder 
semi-rigid cable WIO at the point shown in Figure 8-4. Remove the eighteen A6 mounting screws 
MP146. Carefully bend back WIO to allow the A6 to be removed. 

Procedure 12. Disconnect W5 from A8J3 and W25 from A8J1. Unsolder the white/red +5 V 
supply wire from the A8. Unsolder W8, W9 and WIO at points 1, 2, 3 and 4 (Refer to Figure 8-4). 
Remove the sixteen A8/FL1 mounting screws MP146. Carefully bend back WIO to allow the A6 to 
be removed. 

Procedure 13. Disconnect W26 and W27 from the attenuator. Disconnect the ribbon cables from 
A10J2. Remove the four black screws which hold the attenuator mounting bracket to the side of the 
casting. The attenuator assembly can now be removed. 

Procedure 14. 

a. If the instrument is a standard option, remove W17 from the Reverse Power Module U5. 

b. If the instrument is an option 002. remove W26 from the Reverse Power Module U5. 

c. If the instrument is an option 003, remove W39 from A10J3. 

d. If the instument is an option 002/003, remove W32 from A10J3. 

e. For ALL OPTIONS, remove the eight AlO mounting screws. The AlO assembly can now be 
removed. 

Procedure IS. Remove the five screws MP127 which fasten the power supply cover to the casting. 
DO NOT remove the two screws marked "TRANSFORMER MOUNTING ONLY." Remove the 
four screws MP133 from each side of the rear casting. Remove the BNC retaining nuts from the 
"SEQ," "MOD I/O," and "PULSE INPUT" connectors if fitted. Remove the power supply cover. 
Disconnect the cables from A14J1 and A14J2 if fitted. Remove the three (or two) screws fastening 
the A14 heatsink to the power supply. Withdraw the A14. 
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Figure 8—3. Rear Panel Removal. 
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Figure 8-^4. A 4 and A A diisasembly. 
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Figure 8—5. All Service Position. 
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Reassembly Information 



NOTE 

When reassembling the HP 8657B, insert all shield braid removed during 
disassembly into the appropriate space(s) in the casting wall before the internal 
RF covers are reinstalled. 

DO NOT PRESS the iraemal RF covers all the way into the casting during 
reassembly. Make sure the top of the cover is the same level as the top of the 
casting. 



CAUTION 



Do not overtighten the nuts which secure the semi-rigid cables to the RF 
connectors, as this may change the dielectric constant of the cable. Under 
tightening may cause RF leakage. Use an 8 mm open end torque wrench 
capable of 4.5 in/lbs I ±0.5 in/lbs) of torque. 



Component Replacement Procedures for SMOBC PCB’s 

All PCB assemblies in the HP 8657B, except the A1 Keyboard, are Solder Mask Over Bare Copper 
(SMOBC) The printed circuit board traces, pads and plated-through holes (PTH) are copper. The 
printed circuit boards are more susceptible to broken traces, lifted pads, and damage to the plated* 
through holes. Therefore, additional care must be taken when replacing components on SMOBC 
printed circuit boards. The following steps should be taken to reduce the risk of damage. 

1. Use a temperature controlled soldering iron set at a temperature of 600® F (315® C). 

Extensive tests were made by Hewlett-Packard using commercial brands of soldering irons. As 
a result of these tests, the recommended soldering iron was the HEXACON THERM-O-TRAC 
STATION #1000 with the RNGER GRIP SLEEVE 21 A-5 and solder tip #J 301X. During 
soldering, the tip temperature of the HEXACON THERM-O-TRAC STATION remained very 
stable. 

2. Cut out the body of the component to be removed. (Leave leads as long as possible for easier 
removal.) 

3. Apply heat to the lead only, add solder as required, slide tip down to the pad and remove solder 
with solder sucker. 



CAUTION 



Tip pressure on the pad is most critical and is totally operator dependent. 

Excessive tip pressure will damage or destroy the board. Do not use tin 
desoldering braid or solder wicking techniques on Hot A ir Leveled boards. 

The melting point of solder in the plated through hole (PTH) is reached in 2.5 seconds at tip 
temperature of 600® to 750® F (315® to 400® C). The recommended time for heat to be applied 
is 3 seconds. 

Keep the solder sucker clean and do not let the tip of the solder sucker hit the pad when 
removing solder. Breaking the lead loose can damage the PTH. If the lead is attached to the 
PTH after the solder has been removed, reheat the lead to remove it. 

4. When soldering or desoldering multilead components, do not consecutively apply heat to 
adjacent leads. Distribute heat by skipping leads or crossing to opposite side of device. 



Section 8 General Information -11 





Service 



Model S657B 



MOS and CMOS Integrated Circuit Replacement 

MOS and CMOS integrated circuits are used in the HP 8657B. They are prone to damage 
from both static and transients and must be handled carefully. Refer to paragraph 8-4 Spedal 
Handling Considerations for Static Sensitive Devices for further information. When working on the 
Signal Generator, keep in mind the following recommendations to avoid damaging these sensitive 
components. 

1. Do not remove any board unless the Signal Generator has been unplugged. 

2. When removing a socketed MOS and CMOS device from an assembly, be careful not to damage 
it Avoid removing devices from these sockets with pullers. Instead, use a small screwdriver to 
pry the device up from one end, slowly pulling it up one pair of pins at a time. 

3. Once a MOS or CMOS device has been removed from an assembly, immediately stick it into a 
pad of conductive foam or other suitable holding medium. 

4. When replacing a MOS or CMOS device, ground the foam on which it resides to the HP 8657B 
before removing iL If a device requires soldering, make sure that the assembly is lying on a sheet 
of conductive foam, and that the foam and soldering iron tip are grounded to the assembly. 
Apply as little heat as possible. 

5. Before turning the HP 8657B off, remove any large ac sources which may be driving MOS 
switches. 

Factory-Selected Components (*) 

Some component values are selected at the time of final checkout at the factory (see Table 5-1). 
These values are selected to provide optimum compatibility with associated components. These 
components are identified on individual schematics and the parts list by an asterisk (”). 
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SCHEMATIC SYMBOLOGY AND SCHEMATIC DIAGRAM NOTES 

Table 8-3 summarizes the symbology used in presenting many devices found in the HP 8657B. 
The logic symbob used in this manual are based on the Institute of Electrical and Electronic 
Engineers (IEEE) in lEEE-STD 91-1984, Graphic Symbols for Logic Functions. Thb publication may 
be purchased from: 



Institute of Electrical and Electronic Engineers 
345 East 47th Street 
New York, NY 10017 

Table 8-3. Schematic Diagram Notes (1 of 11) 



Board 

Asseably 

designation 



Test points: syaools 
are nuabered for easy 
correlation to schematic 
diagraas. procedures, 
and coaponent location 
diagraas. Connection to 
circuit signifies 
aeasuring aid (aetal 
post, circuit pad. 
etc.) provided. 



Plug-in 
inf creation: 
nuBOer 
indicates 
pin of socket 
(XA2) . 



Interconnect 
inf oraation: 
Circled letter 
Mith adjacent 
nuaber indicates 
circuit-path 
continuation to 
another service 
sheet (3. in 
this ezaaple) . 
Look for saae 
circled letter 
on the indicated 
service sheet. 



Circuit 
functional 
title . 



Socket 
designation 
on A2 
asseaoiy 




^J3 not 
^ mounted 
✓ on 

assembly 
a2. 



Wire color code 
Code used 
talL-STD-681) 
is the saae 
as the resistor 
color code. 

First nuaber 
identifies the 
base color, 
second nuaber 
the wider stripe, 
and the third 
nuaber the 
narrower stripe. 



denotes white base, 
yellow wide stripe, 
violet narrow stripe 



Serial prefix of 
instrument to 
which schematic 
directly aoplies 



Reference 
designations 
within outlined 
assemblies are 
abbreviated. Full 
designation includes 
asseably number: 
for example. 

Rl of asseably 
kZ is A2R1. 
Designations of 
other components 
are complete 
as shown. 



Connector symbols within 
the borderlines of board 
asseablies signify 
connections to the assembly 
which are separate 
from those made through 
the integral plug part 
of the asseably. 



Asterisk indicates factory 
selected components. (See 
Section 5} . 

Value selected for best operation. 
Value Shown is average or most 
commonly selected value. 



- Non-plug-in 

information. 
Solder point 
numbered. 



Large nuaber 
in lower 
right corners of 
schematic diagraas 
are service 
Sheet numbers. 
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Table 8^3. Schematic Diagram Notes (2 of 11) 



Values for ail componerjts are marked in units of farads, henries, and ohms unless otherwise specified. 



Asterisk denotes a factory-selected value. Value shown is typical. See Section V. 
Tool-aided adjustment. 

Encloses front-pane! designation. 

Encloses rear-panel designation 
Circuit assembly borderline. 

Other assembly borderline. 

Heavy line with arrows indicates path and direction of main signal. 

Heavy dashed line with arrows indicates path and direction of main feedback. 

Indicates stripline (i.e., RF transmission line above ground). 

Wiper moves toward cw with clockwise rotation of control (as viewed from shaft or 
knob). 



X 



— O 12 






Numbered Test Point 
measurement aid provided. 

Encloses wire or cable color code. Code used is the same as the resistor color code. 
First number identifies the base color, second number identifies the wider stripe, and 
the third number identifies the narrower stripe, e.g.. (ED denotes white base, yellow 
wide stripe, violet narrow stripe. 

A direct conducting connection to earth, or a conducting connection to a structure 
that has a similar function (e.g.. the frame of an air. sea. or land vehicle). 

A conducting connection to a chassis or frame. 

Common connections. All like-designation points are connected. 

Letter * off-page connection. 

Number * Service Sheet number for off-page connection. 

In the example, signal flow is continued on Service Sheet 12. at the point 
marked. 

Number (only) = on-page connection. 
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Table 8-3. Schematic Diagram Notes (3 of 11) 



DIGITAL SYMBOLOGY REFERENCE INFORMATION 
Input and Output indicators 

Implied Indicator — Absence of polarity indicator (see below) implies that the active 
state is a relative high voltage level. Absence of negation indicator (see below) im- 
plies that the active state is a relative high voltage level at the input or output. 



Polarity Indicator— The active state is a relatively low voltage level. 



Dynamic Indicator— The active state is a transition from a relative low to a relative 
high voltage level. 



Inhibit Input— Input that, when active, inhibits (blocks) the active state outputs of a 
digital device. 



Analog Input — Input that is a continuous signal function (e.g., a sine wave). 



Polarity Indicator used with Inhibit Indicator— Indicates that the relatively low level 
signal inhibits (blocks) the active state outputs of a digital device. 



Output Delay — Binary output changes state only after the referenced input (m) re- 
turns to its inactive state (m should be replaced by appropriate dependency or func- 
tion symbols). 



Open Collector Output. 



Open Emitter Output. 



Three-state Output — Indicates outputs can have a high impedance (disconnect) state 
in addition to the normal binary logic states. 
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Table 5-5. Schematic Diagram Notes (4 of 11) 



Indicates multiple paths represented by only one line. Letters or names identify indi- 
vidual paths. Numbers indicate number of paths represented by the line. 



3 2 2 



Coaxial or shielded cable. 



— Ferrite bead. (Increases the self-inductance of the conductor passing through the 
bead.) 



Relay. Contact moves in direction of arrow when energized. 



Indicates a pushbutton switch with a momentary (ON) position. 



Feedthrough capacitor. (Acts as a feedthrough terminal when mounted on a chassis 
or a frame.) 



Indicates a PIN diode. 



Indicates a current regulation diode. 



Indicates a voltage regulation diode. 



f 



indicates a capacitive (varactor) diode. 



Indicates a Schottky (hot-carrier) diode. 



Light-emitting diode. 



Multiple transistors in a single package — physical location of the pins is shown in 
package outline on schematic. 



Identification of logic families as shown (in this case. ECL). 
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Table S— 3. Schematic Diagram Notes (5 of 11) 





DIGITAL SYMBOLOGY REFERENCE INFORMATION 




Combinatioaal Logic Symbols and Funebons 

Summing Junction— Ouputs added together at a common point. 


& 


and— A ll inputs must be active for the ouput to be active. 


>1 


OR — One or more inputs being active will cause the ouput to be active. 


>m 


Logic Threshold — m or more inputs being active will cause the output to be active 
(replace m with a number). 


= 1 


EXCLUSIVE OR — Ouput will be active when one (and only one) input is active. 




m and only m — Output will be active when m (and only m) inputs are active (replace 
m with a number). 


= 


Logic Identity — Output will be active only when all or none of the inputs are active 
(i.e.. when all inputs are identical, output will be active). 




Amplifier — The output will be active only when Pe input is active (can be used with 
polarity or logic indicator at input or ouput to signify inversion). 


X/Y 


Signal Level Converter — input levei(s) are different than output levei(s). 




Bilateral Switch — Binary controlled switch which acts as an on/off switch to analog 
or binary signals flowing in both directions. Dependency notation should be used 
to indicate affecting/affected inputs and outputs. Note: amplifier symbol (with depen< 
dency notation) should be read to indicate unilateral switching. 


X— Y 


Coder — Input code (X) is converted to output code (Y) per weighted values or a table. 


(Functional Labels) 


The following labels are to be used as necessary to ensure rapid identification of 
device function. 


MUX 


Multiplexer — The output is dependent only on the selected input. 


DEMUX 


Demultiplexer — Only the selected output is a function of the input. 


CPU 


Central Processing Unit 
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Table 8—3. Schematic Diagram Notes (6 of 1 1) 





DIGITAL SYMBOLOGY REFERENCE INFORMATION 


i_n_ 


Sequential Logic Fuociiaos 

MonostatXe— Single shot multivibrator. Output becomes active when the input be* 
comes active. Output remains active (even if the input becomes inactive) for a period 
of time that is characteristic of the device and/or circuit. 


G 

_n_rLn_ 


Oscillator— The output Is a uniform repetitive signal which alternates between the 
high and low state values. If an input is shown, then the output will be active if an 
only if the input is in the active state. 


FF 


Flip-Flop— Binary element with two stable states, set and reset. When the flip-flop 
is set, its outputs will be in their active states. When the flip-flop is reset, its outputs 
will be in their inactive states. 


T 


Toggle Input — When active, causes the flip-flop to change states. 


S 


Set Input — When active, causes the flip-flop to set. 


R 


Reset Input — When active, causes the flip-flop to reset. 


J 


J Input — Analogous to set input. 


K 


K Input — Analogous to reset input. 


D 


Data Input — Always enabled by another input (generally a C input — see Dependency 
Notation). When the 0 input is dependency-enabled, a high ‘level at D will set the 
flip-flop: a low level will reset the flip-flop. Note: strictly speaking. D inputs have no 
active or inactive states — they are just enabled or disabled. 


-m 


Count-Up Input — When active, increments the contents (count) of a counter by ‘m* 
counts (m is replaced with a number). 


-m 


Count-Down Input— When active, decrements the contents (count) of a counter by 
"m" counts (m is replaced with a number). 


— m 


Shift Right (Down) Input — When active, causes the contents of a shift register to 
shift to the right or down “m” places (m is replaced with a number). 




Shift Left (Up) Input — When active, causes the contents of a shift register to shift 
to the left or up "m* places (m is replaced with a number). 




NOTE 

For the four functions shown above, if m is one. it is omitted. 


(Functional Labels) 


The following functional labels are to be used as necessary in symbol build-ups to 
ensure rapid identification of device function. 


mCNTR 


Counter — Array of flip-flops connected to form a counter with modules m (m is re- 
placed with a number that Indicates the number of states: 5 CNTR. 10 CNTR, etc.). 
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Thble 8—3. Schematic Diagram Notes (7 of 11) 





DIGITAL SYMBOLOGY REFERENCE INFORMATION 




Sequenlial Logic Fuoctrans (Cont’d) 


REG 


Register — Array of unconnected flip-flops that form a simple register or latch. 


SREG 


Shift Register — Array of flip-flops that form a register with internal connections that 
p>ermit shifting the contents from flip-flop to flip-flop. 


ROM 


Read Only Memory— Addressable memory with read-out capability only. 


RAM 


Random Access Memory — Addressable memory with read-in and read-out 
capability. 

Dependency Notation 


Cm 


Control Dependency— Binary affecting input used where more than a simple AND 
relationship exists between the C input and the affected Inputs and outputs (used 
only with D-type flip-flops). 


Gm 


Gate (AND) Dependency — Binary affecting input with an AND relationship to those 
inputs or outputs labeled with the same Identifier. The m is replaced with a number 
or letter (the identifier). 


Vm 


OR Dependency — Binary affecting input with an OR relationship to those inputs or 
outputs labeled with the same identifier. The m is replaced with a number or the 
letter (the identifier). 


mAm 


Address Dependency— Binary affecting inputs of affected outputs. The m prefix is 
replaced with a number that differentiates between several address inputs, indicates 
dependency, or indicates demultiplexing of address inputs and outputs. The m suffix 
indicates the number of cells that can be addressed. 


ENm 


Enable Dependency — Binary affecting input which, when active enables all outputs. 
When inactive open-collector and open-emitter outputs are off. and three-state out- 
puts are at an external high impedance state. 

When the enable input affects only certain inputs and outputs, they will be numbered 
to indicate the logic connection. 


Xm 


Transmission Dependency — Binary affecting input which bidirectionally connects de- 
pendent inputs and outputs. 


Mm 


Mode Dependency — Binary affecting input used to indicate that the effects of partic- 
ular inputs and outputs of an element depend on the mode in which the element 
is operating. The m is replaced with a number or letter (the identifier). 


2m 


Interconnection Dependency — Indicates the existence of interna) logic connections 
between inputs, outputs, internal inputs, and/or internal outputs. The m is replaced 
with a number (the identifier). 




Comma— AND Function. 


/ 


Slant — OR Function. 

NOTE 

The identifier (m) is omitted if it is one — that is. when there is only one depen- 
dency relationship of that kind in a particular device. When this is done, the de- 
pendency indicator itself (G. C. EN. or V) /s used to prefix or suffix the affected 
(dependent) input or output. 
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Table 8-3. Schematic Diagram Notes (8 of 11) 



DIGITAL SYMBOLOGY REFERENCE INFORMATION 



Miscellaneous 

Schmitt Trigger — Input characterized by hysteresis: one threshold for positive going 
signals and a second threshold for negative going signals. 

Active State — A binary physical or logical state that corresponds to the true state 
of an input, an output, or a function. The opposite of the inaaive state. 
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Table 8-3. Schematic Diagram Notes (9 of 11) 
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Table 8-3. Schematic Diagram Notes (10 of 11) 



Active High Input 



Active High Output 



ACTIVE LEVELS 



r ACTIVE HIGH inputs and outputs are indicated by the ab- 

' ! active! sence of the polarity indicator symbol. 

. LEVEL. 



Active Low Input 



Active Low Output 



'r~ 



_j ACTIVE I 
• LEVEL • 



ACTIVE LOW inputs and outputs are indicated by the pres- 
ence of the polarity indicator symbol ( ^). 



EDGE SENSITIVE INPUTS 




EDGE SENSITIVE (low-to-high) inputs are indicated by the 
presence of the dynamic indicator symbol ( 



EDGE SENSITIVE (high-to-iow) inputs are indicated by the 
presence of both the dynamic indicator and the polarity in- 
dicator symbols ( 



Edge Sensitive 



DELAYED OUTPUT RESPONSE 



Delayed Output 
(Active High Input) 



Delayed Output 
(Active Low input) 



INPUT /" 
OUTPUT 



INPUT ^ 
OUTPUT 




V 



OUTPUT DELAY indicator symbol ( T ) shows that the out- 
put becomes effective after the input signal returns to its 
inactive state. 



r 



INHIBIT INPUTS 

INHIBIT indicator symbol (-i-) indicates an input that, when 
active, inhibits (blocks) the outputfs) from achieving their 
active states (the outputs remain inactive). 

ANALOG UNES 

ANALOG indicator symbol ( D ) indicates a iir>e that has 
an analog input or output. 

NONLOGIC CONNECTION 

The Nonlogic Connection symbol (X) indicates a connec- 
tion that does not carry any logic information. 
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Table 8-3. Schematic Diagram Notes (11 of 11) 



The input that controls or gates other inputs is labeled with a C or a G, 
followed by an identifying number. 

The controlled or gated input or output is labeled with the same number. 
In this example. 1 is controlled by Gl. 



1 1.2 

V2 



When a V input is active, the output will be in its active state. With the 
V input inactive, the device functions as if the V input doesn't exist. 



ENABLE 

61 

1 V 

EN 



When the EN input is active, the output is enabled to function normally. 
When the EN input is inactive, the three-state output ( V ), in this case, 
becomes a high impedance, effectively removing that device from the 
circuit. 



TRANSMISSION 




When the X1 input is active, the associated input-output pair are bi- 
directionally connected together. When X1 is inactive, the connection is 
broken. 



CONTROL 




When the controlled or gated input or output already has a functional 
label (0 is used here), that label will be prefixed by the identifying 
number. 




If the input or output is affected by more than one gate or control input, 
then the identifying numbers of each gate or control input will appear 
separated by commas. 



ADDRESS 



2 


X — ^ Y 

A3 




A2 


1 


A 1 


GA 


AO 



When GA is active, the active address line (0 through 3) is the decoded 
value of the 1 and 2 binary inputs. When the controlled address lines 
have a functional value, that value will be prefixed by the Identifying 
letter. 
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TROUBLESHOOTING 

General 

Instrument problems usually fall into three general categories: operator errors, instrument out of 
specification, and catastrophic failures. The troubleshooting strategy is different for each category. 
For more information refer to the table of Specifications in Section 1 and the detailed operating 
instructions found in Section 3. 

Operator Error. Apparent failures sometimes result from operator errors. These may take one of 
several forms. The operator may allow external influences which affect instrument operation. At 
times he may attempt to operate the instrument in an '*out of specification” mode. Under certain 
circumstances the HP S657B allows for out of specification operation. Under other conditions it 
does not 

A reverse power level greater than 1.0 watt (7.07V) coupled to the front-panel RF OUTPUT 
connector switches the output signal off and causes the Amplitude display to flash. This, however, 
is normal operation under the circumstances. The HP 8657B has temporarily disconnected itself 
from the high power level that could do damage to internal circuits. To bring the Signal Generator 
back to its normal operating mode, remove the high reverse power at the RF OUTPUT connector 
and enter a new output power level at the front-panel. 

NOTE 

The Reverse Power Proicaton provided by ihis circuit is adequate up to 
50 watts (25 y dc). 

The HP 8657B does allow out of specification operation at frequencies below 0.1 MHz. The 
frequency is accurate but other specifications, such as RF output power level may be incorrect. 

Not-allowed operation is generally indicated by displays that flash or default to the last valid entry. 
An example of the former is a flashing FM display that occurs when a frequency is changed to a 
range that will not allow wide deviation. To stop the flashing display, press the FM mode select 
button. This changes the FM deviation to a level that is acceptable. 

Examples of not-allowed operation where the HP 86S7B defaults to the last valid entry are: selecting 
an RF output level that is too high or selecting an AM depth that causes the maximum total RF 
output power level to be to high. 

Instrument Out of Specification. If it is suspected that the instrument’s operating parameters are 
out of tolerance, the abbreviated Performance Tests table in Section 4 tells which test may be 
performed to verify proper operation. This table may also be used to determine which assembly 
requires adjusting and on what service sheet the adjustable components are located. The Post-Repair 
Adjustments ubie in Section 5 tells which adjustments are related and may also require adjustment 
After adjustments are complete, perform the performance test(s) in Section 4. If the performance 
is still out of tolerance, refer to troubleshooting information. Although the problem may be solved 
very quickly by going to the service sheet where the adjustment is located, it is good practice to 
begin with the overall troubleshooting information found on Block Diagram 1. 

Catastrophic Failures. When a catastrophic failure occurs, begin troubleshooting on Block 
Diagram 1. The information there is used to quickly isolate the problem to one of three major 
sections in instrument. 
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Strategy 

Troubleshooting for the HP 8657B is organized into three levels. The overall troubleshooting level is 
where problems are isolated to the power supply or one of the functional sections. The functional 
section level of troubleshooting isolates the malfunction to the circuit level. At the circuit level, the 
problem is isolated to a stage within the circuits shown on the schematic. It is expected that further 
troubleshooting, to the component level, depends on the skill and experience of the troubleshooter. 

Overall Troubleshooting (Block Diagram 1) 

Overall troubleshooting begins with verifying that the power-on sequence occurs properly. At this 
point, power supply problems become evidenL The effect of inputs from the keyboard and an 
external computer are compared. It is possible to separate a digital or analog problem at this level. 
Digital problems are usually referred to Block Diagram 4. Further troubleshooting determines which 
analog (phase lock) loop is defective. Problems here are referred to Block Diagrams 2 or 3. If none 
of the sections or circuits above are defective, further troubleshooting isolates a malfunction in the 
special circuits. 

Functional Section Troubleshooting (Block Diagrams 2-4) 

Troubleshooting of the loop sections (Block Diagrams 2 and 3) is done primarily from an analog 
viewpoint with the intent of isolating a malfunction to the circuit level. The digital section (Block 
Diagram 4) continues with troubleshooting from Block Diagram 1 but with the intent of isolating 
the problem to the circuit level. 

Circuit Troubleshooting (Service Sheets 1-24) 

The goal of troubleshooting at the previous service sheet level is to be confident that the problem 
is within the circuits shown by the schematic. Because of the interaction of the circuits in the 
HP 8657B, it may be necessary to refer to other service sheets to completely isolate a problem. Some 
of the circuits that are mostly analog have digital control circuits. In these cases, troubleshooting 
the digital circuits first is offered as an alternative. 

Additional Information 

Additional troubleshooting information may be found in various locations in the manual. Reference 
is made to the information in the appropriate troubleshooting procedure. Examples of this 
information are the Power-On Sequence, the Basic Functional Checks, and the HP-IB Functional 
Checks which are all found in Section 3. 
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Block Diagram 1 



OVERALL BLOCK DIAGRAM 
PRINCIPLES OF OPERATION 
General 

The Signal Generator can be conceptually broken down into three subsections. The individual 
subsections are illustrated on the following Block Diagrams. 

Block Diagram 2 - High Frequency and Output Section 

Block Diagram 3 - Low Frequency and FM Section 

Block Diagram 4 - Microproce^or, Keyboard, and Display Section 

The Signal Generator uses frequency synthesis to generate a carrier frequency range of 100 kHz to 
2060 MHz. Its output amplitude is leveled and calibrated from +13 to - 143.5 dBm. AM and/or FM 
functions can be individually selected. The carrier frequency, output amplitude, and modulation 
functions can be remotely programmed via the HP-IB. 

Frequency synthesis translates a stable, accurate reference into an output signal of a different 
frequency. The output frequency can have a finite number of values within a frequency range. 
The resolution of the synthesizer determines the spacing between the discrete values that the output 
frequency can assume. All output frequencies retain the same accuracy and stability as the reference 
signal. 

When using the indirect synthesis method of generating output frequencies, phase lock loops are 
locked to a signal from a crystal controlled reference oscillator. The two phase lock loops used in 
the Signal Generator generate signals which are combined to pr^uce the instrument’s frequency 
range (100 kHz to 2060 MHz). Every output frequency starts as a signal in the basic oscillator 
frequency band (520 to 1040 MHz) and is divided or heterodyned in the output section if required. 
The broad frequency range is generated in the following four bands: 

1. 100 kHz to 129.999999 MHz (Heterodyned) 

2. 130 to 259.999999 MHz (Divide by 4) 

3. 260 to 519.999999 MHz (Divide by 2) 

4. 520 to 1029.999999 MHz (Divide by 1 or Basic Band) 

5. 1030 to 2060 MHz (Double Band) 

High Frequency and Output Section 

The Frequency Multiplier multiplies the 50 MHz reference signal by 16 to obtain an 800 MHz signal. 
It also mixes the 800 MHz with the 60 to 110 MHz output of the low frequency loop to provide 
a frequency between 690 and 740 MHz in steps of 1 ft and to phase lock the high frequency 
loop. The 800 MHz is also sent to the Output Section and mixed with specific frequencies in the 
basic band (800.1 to 929.999999 MHz) to obtain the heterodyne band of frequencies (100 kHz to 

129.999999 MHz). 

The high frequency feedback loop phase locks the 520 to 1040 MHz High Frequency VCO. A 
signal from the oscillator is mixed with a 690 to 740 MHz signal from the Frequency Multiplier. 
Both the upper and lower sidebands from the Mixer are used to obtain one of six possible 
Intermediate Frequencies (IF) every 50 MHz from 0 to 300 MHz. Any frequency in the 520 to 

1029.999999 MHz range can be selected by adding or subtracting the appropriate IF frequency (for 
example, 690 to 740 + 300 = 990 to 1040 MHz. 690 to 740 - 150 = 540 to 590 MHz). The IF 
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frequency is sampled by the output of the Pulse Generator that is driven by the 50 MHz Reference 
Oscillator signal. Correction voltage from the sampler tunes the high frequency VCO to correct for 
frequency error. The VCO is phase locked to an oscillator in the low frequency loop with only a 
50 MHz tuning range (60 to 1 10 MHz) which in turn is phase locked to the 50 MHz reference through 
a programmable divider. Noise from the high frequency VCO is corrected for in the wideband phase 
lock loop. Therefore, the main contributor of noise and residual FM is the 60 to 110 MHz low 
frequency VCO. 

The Output Section translates the 520 to 1040 MHz High Frequency VCO frequencies to all other 
frequencies by multiplying (1030 MHz to 2060 MHz), dividing (130 MHz to 1029.999999 MHz) or 
heterodyning (100 kHz to 129.999999 MHz). It controls the RF output amplitude, and provides 
harmonic filtering and AM. 

Each of the divide-by-1, 2, and 4 bands is one octave (for example, 520 to 1029.999999 MHz for 
the divide-by-1 band, 2M to 519.999999 MHz for the divide-by-2 band, and 130 to 259.99999 MHz 
for the divide-by-4 band). Each Voltage Tuned Filter’s bandwidth is also one octave and tuned by 
the microprocessor. The filters therefore track the oscillator’s frequency and are biased on only 
when that band is selected. This selection of filters provides filtering of the out-of-band spurious and 
harmonic frequencies. 

Output level is stepped in 5 dB steps by an electronic step attenuator. Output level changes less than 
5 dB are controlled by the ALC Amplifier from the Level DAC. The ALC Amplifier has two inputs. 
One is the detected output voltage. The other is the sum of the amplitude modulation voltage and 
the level voltage (for level changes less than 5 dB and level correction for frequency response). The 
output of the ALC Amplifier controls the current through the PIN Modulator which controls the 
fine level attenuation and amplitude modulation of the output. 

When triggered, the reverse power protection circuit opens a relay in series with the output. Limiting 
diodes protect the attenuator and level circuits during high power transients. A detector senses 
reverse power and provides the voltage to open the relay and protect the output circuits until the 
reverse power circuit is reset. 

Internal modulation signals of 400 Hz or 1 kHz for amplitude and frequency modulation from the 
Audio Oscillator can be used, or external amplitude and frequency modulation can be selected at 
the front-panel. The internal and external modulation signals are converted by the AM% DAC and 
the FM Dev DAC. The Signal Generator’s output can be simultaneously amplitude and frequency 
modulated by either one of the 400 Hz or 1 kHz internal signals and an external signal or any 
combination thereof. The carrier frequency modulation is generated in the low frequency loop 
which allows the following RF output FM deviations. 



Frequency Range 


Max FM Deviation 


100 kHz to 129.999999 MHz 


200 kHz 


130 MHz to 259.999999 MHz 


50 kHz 


260 MHz to 519.999999 MHz 


100 kHz 


520 MHz to 1029.999999 MHz 


200 kHz 


1030 MHz to 2060 MHz 


400 kHz 



Low Frequency and FM Section 

The 50 MHz Reference Oscillator is a crystal oscillator. Its output phase locks the VCOs, and is 
also divided down to provide the 1 MHz time base. The rear-panel TIME BASE OUTPUT is a 
jumper-selectable frequency of 1. 5. or 10 MHz that is divided from the 50 MHz Reference Oscillator 
and can be used as a stable reference for other instruments. 
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For Option 001, a 10 MHz temperature-stabilized crystal oscillator is used. A phase lock loop is 
established between the crystal oscillator and the internal reference for greater accuracy and stability. 
An external reference of 1, 5, or 10 MHz may also be used to phase lock the 50 MHz Reference 
Oscillator. However, the jumper-selected frequency of 1. 5, or 10 MHz must be the same as the 
external frequency. The 50 MHz reference signal is distributed and translated by frequency doublers 
and mixers to provide reference signals at other frequencies. 

The 60 to 110 MHz low frequency VCO is tracked by the high frequency basic band oscillator’s 
frequency. The low frequency VCO is tuned to the correct frequency by the Microprocessor and is 
locked to the 50 MHz Reference Oscillator. Depending upon the frequency, the Reference Oscillator 
and the low frequency VCO signals are both divided down to 100 kHz. This output is used to phase 
lock the VCO. Any phase difference between the two signals is converted to a voltage, sampled, and 
applied to the VCO to correct its frequency. The low frequency loop’s VCO b frequency modulated 
outside the loop bandwidth and phase modulated inside the loop bandwidth. The VCO is tuned over 
its 50 MHz range in 1 Hz steps. It therefore steps the 690 to 740 MHz signal, generated by mixing 
the 60 to 110 MHz with the 800 MHz in the Frequency Multiplier Mixer, in 1 Hz steps. 

Microprocessor, Keyboard, and Display Section. 

The Microprocessor controls the information on the address and dau bus, thereby controlling all 
digital data throughout the instrument The Microprocessor with its associated read only memory 
(ROM), random access memory (RAM), input/output (I/O), and decoder circuits processes the 
front-panel keyboard inputs, the HP-IB inputs, and all displayed information. 

Digital data sent to the High Frequency and Output Section performs the following functions: 

a. Controls the Voltage-Controlled Oscillator (VCO) lock point 

b. Turns off the correct IF notch filter to pass the specified IF frequency and lock the VCO at 
the correct frequency. 

c. Corrects the output level for frequency response. 

d. Changes output amplitude in less than 5 dB increments. 

e. Controls the amplitude modulation of the carrier. 

f Selects the heterodyne frequencies, and the divide-by-one, two, or four band as required. 

g. Sets attenuation in 5 dB steps. 

h. Resets the Reverse Power Relay. 

i. Tunes the Voltage Tuned Filters. 

j. Turns switched - 1 - 15 V and RF on or off. 

k. Sets the bandwidth of the ALC amplifier. 

l. Activates Frequency Doubler in the Double Band. 

Digital data sent to the Low Frequency and FM Section determines the frequency modulation of 
the carrier and the frequency resolution of the output ( 1 Hz). 

Two high and low frequency data words are serially sent to the High Frequency and Output Sections, 
and the Low Frequency and FM Section. The serial data is strobed into the correct registers by 
decoding the address bus bits. Parallel data is also sent to the High Frequency and Output Section 
to select AM, FM, and level control, to select the frequency bands, and to select the amount of 
attenuation in the step attenuator. 
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TROUBLESHOOTING 

The troubleshooting checks on this service sheet are used to isolate a malfunction to one of the three 
major functional assemblies. The checks are easy to perform and provide much key information. In 
most instances the checks isolate a failure to either a hardware or a software (controller) problem. 
The comments associated with each procedure summarize the information known as a result of 
passing or failing the check. The checks should be done in order. 



Troubleshooting Help 

Section 2, Line Voltage and Fuse Selection 
Section 3, Operator’s Checks, and Power-On Sequence 

<ZT> Line Check 

Procedure. 

Remove the Signal Generator’s bottom cover. Refer to Disassembly Procedures under Repair in 
Section 8. After the bottom cover is removed connect the line voltage. 

Normal Indications. 

1. Set the POWER switch to the ON position. The three light emitting diodes (LEDs) on the A 10 
Audio Power Supply Assembly are lighted indicating that the regulated supplies are operating. 
This does not mean that the supply voltages are within the required tolerance. 

Abnormal Indications. If an abnormal indication occurs: 

1. Check rear-panel line fuse and line voltage selector. _ 

2. Measure individual regulated supplies and the unregulated supply. If necessary, go to Service 
Sheet 25 Troubleshooting. 

<7T> Power-Up Check 

Procedure. 

Switch the POWER switch to STBY and back to ON. Check the front-panel annunciators (LEDs) 
and display segments. 

Normal Indications. 

All front-panel indicators are lighted for approximately 1.5 seconds to provide a visual inspection of 
each front-panel annunciator and display segment. 

1. All the display segments will display the number eight, and the most significant AMPLITUDE 
digit will be a one. 

2. When the power-on subroutine is completed, the signal generator will display the same 
modulation, frequency, and amplitude settings as when it was last ON. 
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Abnormal Indications. 

If an abnormal indication occurs, that is; 

1. The LEDs stay lighted and display segments remain eights, and one, go to Block Diagram 4. 

2. The LEDs stay lighted and the numerical displays are all zeros. 

a. Check for a noisy +5 Vdc power supply. If necessary, go to Service Sheet 25 
T roubleshooting. 

b. Check the Microprocessor clock. Go to Service Sheet 17 Troubleshooting. 

3. An LED or display segment does not show the correct output Check the display’s associated 
components and drive circuits. Go to Service Sheets 22 or 23 Troubleshooting (FREQUENCY 
Display problem) or Service Sheet 22 or 24 Troubleshooting (MODULATION or .AMPLITUDE 
Display problem). 

4. A RAM or ROM error code is displayed in the FREQUENCY Display. Refer to Table 3-1 
Power-On Error Codes to identify where the problem is. 

<7T> Frequency and Amplitude 

Procedure. 

1. Set the Signal Generator as follows: 

Frequency 

.Amplitude 

Modulation 

2. Check the RF Output frequency and output amplitude 

Normal Indications. 

1. The RF output frequency is phase locked at 100 MHz; the output amplitude is 0 dBm ±1.0 dB. 

2. The FREQUENCY Display is 100 MHz; the AMPLITUDE Display is 0 dBm. 

Abnormal Indications. 

If an abnormal indication occurs, that is: 

1. The RF output frequency is not phase locked, go to Block Diagram 2 or Block Diagram 3 
Troubleshooting. 

2. The RF output frequency is incorrect, go to Block Diagram 2 Troubleshooting. 

3. The output amplitude is incorrect, go to Block Diagram 2 Troubleshooting. 

Modulation 

Procedure. 

1. Set the Signal Generator as follows: 



Freq uency 1 00 MHz 

.Amplitude 0 dBm 

Modulation AM 50%, and FM 50 kHz 

Source 1 *^Hz (Int.) 



2. Check AM and FM at the RF OUTPUT connector J2. 



100 MHz 
. 0 dBm 
Off 
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Normal indications. 

1. The MODULATION Display shows 50% or 50 kHz, and the MODULATION LEDs 1 kHz, 
INT AM, INT FM will be lighted (depending on last input). 

2. Modulation at the RF OUTPUT connector, J2, should be 50% AM and 50 kHz FM deviation 
at a 1 kHz rate. 

Abnormal Indications. 

If abnormal indications occur, that is: 

1. The MODULATION Display is incorrect, go to Block Diagram 4 Troubleshooting. 

2. The AM level is incorrect, go to Block Diagram 2 Troubleshooting. 

3. The FM level is incorrect, go to Block Diagram 2 or Block Diagram 3 Troubleshooting. 

4. The 1 kHz modulation rate is incorrect, go to Service Sheets 6 and 7 Troubleshooting. 
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HIGH FREQUENCY AND OUTPUT SECTION 
PRINCIPLES OF OPERATION 

A8 Frequency Multiplier Assembly 

The Frequency Multiplier Assembly multiplies the 50 MHz reference signal by 16 to obtain an 
800 MHz signal. The reference signal is doubled four times for frequencies of 100, 200, 400, and 
800 MHz. The output of each multiplier is passed through a bandpass filter for the output frequency 
of that stage to filter out the harmonics and subharmonics generated by the multiplier. 

The 800 MHz signal is applied to the A6 Output Assembly and mixed with specific basic band 
frequencies (800.1 to 929.999999 MHz) when output frequencies in the heterodyne band (100 kHz 
to 129.999999 MHz) are selected. It is also applied to the Frequency Multiplier Buffer Amplifier 
No. 1. The signal is amplified and then mixed with the 60 to 1 10 MHz output from the A3 Low 
Frequency Loop Assembly (see BD3). The output from the mixer is a frequency between 690 and 
740 MHz that is used to phase lock the high frequency loop. Before a frequency between 690 and 
740 MHz is sent to the A4 High Frequency Loop Assembly, it is amplified by two buffer amplifiers 
and filtered bv a bandpass filter. The 690 to 740 MHz Bandpass Filter filters out the 800 MHz and 
the mixer products of 860 to 910 MHz. The Compensation Network is adjusted for a flat frequency 
response of ±1.5 dB at the input of the A4 High Frequency Loop Assembly. 

A4 High Frequency Loop Assembly 

The High Frequency Loop Assembly phase locks the High Frequency VCO to the A3 50 MHz 
Reference Oscillator. The High Frequency VCO generates the instrument’s 520 to 1040 MHz base 
band frequencies. The output from the VCO is amplified by Buffer Amplifier No. 1 and then split by 
the Power Splitter. One output of the Power Splitter is amplified by Buffer Amplifier No. 2 and ^nt 
to the A6 Output Assembly. The other output of the Power Splitter is amplified by Buffer Amplifier 
No. 3, filtered by the 1100 MHz Low-Pass Filter, amplified by Buffer Amplifier No. 4, and attentiated 
2 dB before being applied to the mixer and mixed with a frequency between 690 and 740 MHz from 
the A8 Frequency Multiplier Assembly. Both upper and lower sidebands from the Mixer are used 
to obtain Intermediate Frequencies (IF) phase lock signals in 50 MHz steps from DC to 300 MHz. 
The IF phase lock signal if filtered by the 320 MHz Low-Pass IF Input Filter, »d then the 300 and 
400 MHz Notch Filters. The IF signal is then amplified by the IF Buffer Amplifier and is applied to 
the Notch Filters. The notch filter for the specific IF is not selected and allows that IF signal to pass 
through the Notch Filters. The IF signal is filtered by the 320 MHz Low-Pass IF Output Filter, and 
then sampled at a 50 MHz rate by a pulse from the Pulse Generator that is driven by the A3 50 MHz 
Reference Oscillator signal. The output of the Sampling Bridge is a correction voluge proportional 
to the phase difference of the IF frequency and the 50 MHz reference. The correction voltage is 
amplified by the Sampler Amplifier, filtered by the 13 MHz Low-Pass Filter and applied to the Loop 
Amplifier. It is then fed back to correct the frequency of the VCO. 

The dc notch is not selected, and the IF Buffer Amplifier is not biased on when the high frequency 
VCO output is 690 to 740 MHz. The Mixer then functions as a phase detector with bo* inputs at 
the same frequency. The Mixer’s output is now a voltage proportional to the phase difference of 
the two inputs. All other circuits function as previously described in the high frequency loop. 

The ten bit data word used to control the high frequency loop is clocked serially into the HF Loop 
Data Shift Re^ster and then latched to the shift register’s parallel output by the data strobe. Seven 
bits are used to select either the DC. 50. 100, 150. 200. 250. or 300 MHz IF. Two bits control the 
Gain Compensation to compensate for the nonlinearity of the VCO frequency change with respect 
to voltage. One bit controls whether the loop will lock on the upper IF frequency or on the lower 
IF frequency. 
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This is necessary because both the upper and lower sidebands from the Mixer are used for II 
frequencies of 50, 100, 150, and 200 MHz to phase lock VCO frequencies between 520 and 940 MHz. 
Also, only the upper sidebands are used and the lower sidebands must be rejected for IF frequencies 
of 250 and 300 MHz in order to phase lock VCO frequencies between 940 and 1040 MHz. The data 
strobe is also applied to the Ramp Timing Control circuits, and starts the Loop Amplifier ramping 
downwards in voltage from its positive rail. This sweeps the VCO from its highest frequency towards 
its lowest frequency. When the proper IF beatnote is detected by the Beatnote Detector, the Sideband 
Switch will open and the loop will lock. 

A6 Output Assembly 

The Output Assembly translates the 520 to 1040 MHz High Frequency VCO frequencies by passing 
(520 to 1029.999999 MHz), dividing (130 to 520 MHz), or heterodyning (100 kHz to 129.999999 MHz) 
the basic band frequencies. Each of the divide-by-1, 2, and 4 bands is one octave. The output of 
the dividers passes through the PIN diode Modulators to the Voltage-Tuned Filters. Each filter’s 
bandwidth is also one octave and tuned by the Microprocessor. The filters track the VCO frequency 
and are biased on only when that band is selected. This selection of filters provides better isolation 
and filtering of the out-of-band spurious and harmonic frequencies. 

A ten-bit data word is clocked serially into the Output Section Data Storage/Drivers circuit Three 
bits control the dividers and five bits control the Voltage-Tuned Filters. One bit selects CW, and one 
bit turns the switched -f-15V on and off, which turns RF on and off. 

The output from the Voltage-Tuned Filters is amplified by the High-Band Output Amplifier and 
applied to the Output Detector, then routed to the A9 Attenuator Assembly via the hetswitch, pulse 
modulator (if fitted) and the A 12 Doubler Assembly. Output level changes (when the accumulated 
■ change is less than 5 dB referenced from -f-1.5 dBm for non-pulse options or —1.5 dBm for pulse 
options) are controlled by the input to the ALC Amplifier from the digital-to-analog converter (DAC) 
on the All Audio Assembly. The ALC amplifier has two inputs. One is the detected output voltage 
to level the output. The other is the sum of the amplitude modulation voltage and the level voltage 
(for level changes less than 5 dB and level correction for frequency response). The output of the 
ALC amplifier controls the current through the PIN diodes of the PIN Modulator which controls 
amplitude modulation and level into the output attenuator (—8 to -t-20 dBm). 

A12 Frequency Doubler Assembly 

When output frequencies from 1030 MHz to 2060 MHz are selected the A 12 Frequency Doubler 
switches from the pass through mode to the doubling mode. The base band signal (520 to 1030 MHz) 
is multiplied times 2 for the appropriate double frequency. Serial data from the A13 Microprocessor 
controls the doubler, see Block Diagram 4. The A 12 Frequency Doubler is not repairable to the 
component level and must be replaced as either a new or exchange module when found defective. 

A10 Attenuator/Het Switch/Pulse Mod/Reverse Power Assembly 

The Attenuator is a electronically controlled step attenuator providing attenuation settings from 0 dB 
to 145 dB in 5 dB steps. The output circuits are reverse power protected for inputs up to 50 watts 
and 25 Vdc. A power level of 1 watt will trigger the circuit and open the reverse power relay within 
the attenuator assembly. When a reverse power condition is detected by the Reverse Power Sense 
circuit, the RPI bit is generated to interrupt the Microprocessor. The AMPLITUDE Display will 
flash to indicate that a reverse power condition has been detected. The reverse power relay remains 
open until the source of reverse power is removed and the AMPTD key is pressed. At that time, 
ASTB 1 from the Microprocessor will reset the relay. 

Two 8-bit data words are clocked into the Attenuator Control Latches by ASTBl and ASTB2. The 
output of the latches are applied to the Attenuator Drivers circuit to turn on or off the appropriate ; 
switching networks within the attenuator. 

\Vhen output frequencies from 100 kHz to 129.999999 MHz are selected, the A 10 Attenuator Assem- 
bly switches to the A6 Output Assembly where the output frequencies of 800.1 to 929.999999 MHz 
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are mixed (heterodyned) with the 800 MHz from the A8 Frequency Multiplier Assembly. The dif- 
ference frequency of 100 kHz to 129.999999 MHz is filtered by a low-pass Diplex Filter, amplified 
by the Low-Band Output Amplifier, and returned to the AlO Attenuator Assembly. 

If Option 003 is installed in the instrument there will be an additional Pulse Modulator on the 
AlO Assembly. The Pulse Modulator is essentially a high speed switch composed of two GAs FET 
transistor circuits. Data line D1 controls the switch On/Off function. The Pulse Modulator is not 
individually repairable to the component level and must be replaced as a complete unit if found 
defective. 

A11 Audio Assembly 

The amplitude modulation, frequency modulation and level circuits of the Audio Assembly are 
shown on Block Diagram 2. The external modulation signal level must be set at the source and, 
the output of the External Modulation Buffer is monitored by the Over and Under Modulation 
Comparators which control the HI EXT and LOW EXT LEDs (not shown) on the front-panel to 
indicate when the input is too high or low. 

The modulation signals are applied to the FM Deviation Summing Amplifier, the AM% Summing 
Amplifier and the X2 (times 2) AM Summing Amplifier. On the A1 1 Audio Assembly, the internal 
and external frequency modulation signals are applied to the FM Deviation Summing Amplifier, 
converted by the FM Deviation DAC (programmed by the FM Deviation Control Data from the 
Microprocessor), and amplified by the FM Deviation Amplifier. Below frequencies of 1030 MHz, 
the output of the AM% Summing Amplifier is used as a reference voltage by the AM% DAC. The 
digitally controlled output of the AM% DAC is summed with the dc level voltage from the Level 
DAC and applied to the input of the AM Reference Summing Amplifier. The AM reference is 
applied to the ALC Amplifier on A6. At output frequencies of 1030 MHz and above, the output of 
the X2 AM Summing Amplifier is used as a reference by the A 12 Doubler’s internal AM circuitry. 

Five 8-bit data words are strobed into the Modulation Control Latches each time a front-panel or 
HP-IB modulation entry is made. These data words are used to control all modulation functions, 
the level of the modulation signals, and the reference level voltage applied to the ALC loop. 
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TROUBLESHOOTING 

General 

Procedures for checking the High Frequency and Output Section of the instrument are given below. 
The blocks or points to check are mark ed on the block diagram by a hexagon with a check mark 
and a number inside, for example, W 2 ^ 

Troubleshooting Help 

Block Diagram 1 

Table 4-1. Abbreviated Performance Tests 
Table 5-2. Post-Repair Adjustments 

Test Equipment 



Measuring Receiver HP 8902A 

Sensor Module HP 11722A 

.Adapter Probe HP 1250-1598 

Adapter N(0 to BNC(m) HP 1250-0077 

Adapter BNC(0 to BNC(0 HP 1250-0080 

Cable BNC(m) to SMC(f) HP 08662-60075 

<7II>RF Output and Attenuator Check (A4, A10 and A12) 

1. Set the Signal Generator as follows: 

Frequency 520 MHz 

Amplitude 0 dBm 

Modulation Off 

2. Set the measuring receiver with the sensor module precalibrated as follows: 

Measurement RF POWER 

Display LOG 



3. Zero the measuring receiver and wait for the zero LED to go out. 

4. Connect the sensor module to the Signal Generator’s RF OUTPUT connector. 

5. Verify that the RF output frequency is locked at 520 MHz with an output amplitude of 0 dBm. 

a. If the signal is unlocked perform 

b. If there is no output, perform <</2 > 

c. If the output amplitude is not 0 dBm ±3.0 dB, continue with <</ 1 > step 6. 

6. Reduce the Signal Generator’s output amplitude in 10 dB steps to -50 dBm. The output 
amplitude should change 10 dB for each step. 

a. If the output amplitude does not change in 10 dB steps, go to Service Sheet 8 
Troubleshooting. 

fa. If the output amplitude changes in 10 dB steps, perform 2 > 

7. Set the Signal Generator’s frequency to 100 MHz. If there is no RF output frequency or if it’s 
low, go to Service Sheet 5 Troubleshooting. 

8. Set the Signal Generator as follows: 



Frequency 1040 MHz 

•Amplitude 0 dBm 

Modulation Off 
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9. Verify that the RF output frequency (Double Band) is locked at 1040 MHz with an output 
amplitude of 0 dBm. 

a. If there is no output, go to Service Sheet 8 for Frequency Doubler controls and 
input/output conditions. There is no internal service for A12 Frequency Doubler. 



520 MHz 
. . 0 dBm 
Off 



a. For amplitude measurements... 

Measurement 

Display 

b. For frequency measurements... 

Measurement FREQ 

3. When making amplitude measurements, zero the measuring receiver and wait for the zero LED 
to go out. 

4. Measure amplitude and frequency at the assembly input A6TP1 and output A6J5 with the 
measuring receiver (see Service Sheet 4). 

a. If the input is correct (520 MHz and -3 to +4 dBm), but the output level is low (less than 
— j _5 (JBm measured by disconnecting coax cable W14 from A6J5), or if the frequency is 
incorrect, go to Service Sheet 4 Troubleshooting. 

b. If the input amplitude or frequency is wrong, go to Service Sheet 1 Troubleshooting. 

5. Set the Signal Generator’s frequency lo 300 MHz and then 150 MHz. Measure the output of 
the assembly with the measuring receiver. If the output level is low or the frequency is not 300 
or 150 MHz, check the Output Control Section (see Service Sheet 5 Troubleshooting). 



RF POWER 
LOG 



<7T> Output Assembly Check (A6) 

1. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 

2. Set the measuring receiver with the sensor module precalibrated as follows; 



<7T>Frequency Multiplier (A8) 



1. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 



500 MHz 
. . 0 dBm 
Off 



2. Set the measuring receiver with the sensor module precalibrated as follows: 

Measurement 

Display 



RF POWER 
LOG 



3. Zero the measuring receiver and wait for the zero LED to go out 

4. Measure the 50 MHz input directly from W5 with the measuring receiver (see Service Sheet 3). 
If either the level (+16 to +19 dBm) or the frequency (50 MHz) is incorrect go to Service 
Sheet 16 Troubleshooting. 

5. Measure the 60 to 110 MHz input (100 MHz) directly from W3 with the measuring receiver. 
If either the level (-9 to -7 dBm) or the frequency (100 MHz) is incorrect or unlocked, go to 
Block Diagram 3 Troubleshooting. 

6. Measure the output (690 to 740 MHz) ot the FLl Bandpass Filter. If either the level 
(<-5.0 dBm) or the frequency (700 MHz) is incorrect go to Service Sheet 3 Troubleshooting If 
both level and frequency are correct go to Service Sheet 1 or Service Sheet 2 Troubleshooting. 
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<77> Audio Assembly (All) 

1. Set the Signal Generator as follows: 

Frequency 

Amplitude 

Modulation 

Source 

2. Set the measuring receiver as follows: 

Measurement 



. . 500 MHz 
— 0 dBm 
...AM 50% 
1 kHz (Int.) 



AM 



3. Connect the measuring receiver to the Signal Generator’s RF OUTPUT connector. 

4. Measure the amplitude modulation. It should be 50% ±5%. If the modulation level is incorrect, 
go to Service Sheet 7 Troubleshooting (control circuits) or Service Sheet 4 Troubleshooting 
(ALC PIN modulator). 

5. Set the Signal Generator as follows: 

Frequency. 

Amplitude . 

Modulation 
Source 

6. Set the measuring receiver as follows: 

Measurement FM 

7. Measure the frequency modulation. It should be 50 kHz ±2.5 kHz. If the modulation level 
is incorrect, go to Service Sheet 7 Troubleshooting (control circuits) or Block Diagram 3 
Troubleshooting. 



. . 500 MHz 

0 dBm 

FM50 kHz 
1 kHz (Int) 
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HETERODYNE SWITCH, ATTENUATOR CONTROL, AND REVERSE POWER PROTECTION 
PRINCIPLES OF OPERATION 
General 

Encoded data from the Microprocessor is clocked into the Attenuator Control Latches, and is 
applied to the Attenuator Drivers. Control agnals select the heterodyne mode for frequencies below 
130 MHz. Turn on pulse modulation when it is selected, and add or remove attenuation from the 
RF output signal paA depending upon the output amplitude selected. 

If excessive power from an external source is connected to the RF OUTPUT connector. The 
Reverse Power Protection circuits cause a relay in series with the output to open. 

Heterodyne Switch 

The RF OUTPUT path is from the Heterodyne Switch, through the Pulse Modulator, Doubler, 
Attenuator, and Reverse Power Protection to the Front Panel RF OUTPUT connector. Data from 
the Microprocessor is clocked into the Attenuator Control Latch U1 by Attenuator Strobes ASTBl. 
Data bits D7 and D8 are applied to the negative inputs of comparators UlOA and UlOB and is 
compared to the +1.5 V reference at the comparator’s positive input With a lope high applied 
to the comparator’s negative input, its output is +14 V. A 0.022 n¥ feedback capacitor is used to 
decrease the slew rate of the comparator. This prevents high frequency switching transients which 
could couple into the attenuator. If the comparator output is +14 V, the voltage is applied through 
a diode to the base of the positive source transistor, turning it on, and to the base of the negative 
source transistor, turning it off. The source transistors provide the necessary current to drive the 
diode switching networks within the assembly. The collector of the poritive source tranristor is 
tied to +15 V. When the transistor is turned on, +15 V is applied to the switching circuits and the 
function is turned on. Resistors are used to limit current from the poritive source transistors for 
HET (HET), HET (MAIN). 

A logic low from the Attenuator Control Latch applied to the comparator’s negative input will 
the output to go to — 14 V. A — 14 V output from the comparator turns off the positive source 
transistor and turns on the negative source tranristor. The collector of the negative source transistor 
is tied to - 15 Y. When the transistor is turned on, - 15 V is applied through a current limiting resistor 
to the switching circuits within the attenuator, and the attenuator function is turned off The diode 
in the base circuit of the positive source tranristor prevents emitter/base junction reverse bias limits 
from being exceeded when the comparator output switches from +14 V to -14 V. 

Attenuator Control, Attenuator 

The A9 Attenuator Assembly consists of two separate sub-assemblies ATI and AT2. The Doubler 
Assembly inputs the signal to A9AT1J1. Frequencies of 100 kHz to 2060 MHz are sent from the 
Doubler to the Attenuator Assembly. Together ATI and AT2 provide from 0 to —145 dB of 
attenuation in 5 dB steps. Data from the microprocessor selects the proper attenuator combination 
for the output amplitude selected. 

The ASTBl strobe also clocks monostable U3. The output of U3 is a 20 msec pulse to the attenuator 
drive and gates U6, U7, and U9 to switch attenuator pa^ in or out for the output amplitude selected. 

Data bits DO thr ough D5 determine if an attenuator pad is switched in or out A high data bit switches 
an attenuator pad in and a low data bit switches an attenuator pad out One data word is latched 
into the Attenuator Control Latch U1 by Attenuator Strobe ASTBl. The outputs DO through D5 of 
the latch are applied to the Attenuator Driver circuit and Gates U6, 7 and 9 to switch a pad in or 
inverter U4 to switch a pad ouL The output of inverters U13 and U14 switch the selected pad in or 
out The current path is removed after approximately 20 msec (U3 times out). 
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Pulse Modulation 

All RF is sent through the Pulse Modulator to the Doubler when the Pulse Modulation option 003 
is installed. When Pulse Modulation is selected and a modulation signal is connected to the Pulse 
Modulation Input conne^or, the RF OUTPUT is pulse modulated. The SSTBl strobe input clocks a 
D1 input to U16B to the Q output at pin S. U17A is enabled to gate the Pulse Modulator Input signal 
to the Pulse Modulator. The ou^ut of U17A turns the Pulse Modulator on and off sending pulsed 
RF to the Doubler. The pulses of RF are switched to the attenuator or doubled in frequency and 
switched to the attenuator. The pulse modulatcM' is not internally r^jairable and must be replaced 
as a unit 

Reverse Power Protection 

The US reverse power limiter/detector circuits prevent reverse power levels from damaging the 
Attenuator or Output Amplifiers. The limiter limits the maximum voltage on the transmission line 
to ±5 Vpk. The power in the attenuator is detected and a proportional dc voltage is applied to 
the negative input of AlOUllA. UllA functions as a voltage comparator where the pontive input 
reference voltage is approximately +0.5 Vdc by resistors A10R9 and RIO divided from the +5 V 
supply voltage. When the negative input to comparator AlOUllA becomes more positive than the 
+03 V reference, the output of AlOUl lA switches to approximately —15 Vdc. 

The current through A10R7 fixes the voltage at D Flip-Flop A10U16A at approximately 0.0 V which 
resets the flip-flop. The active low output at pin 6 of A10U16A is high and biases transistor AlOQl 
off and removes the current through the reverse power relay within the reverse Power Module. 
This opens the relay in the transmission line removing the external input The active high output at 
pin 5 of A10U16A is low and provides a reverse power interrupt RPI, to the Microprocessor. The 
Microprocessor services the interrupt causing the AMPLITUDE Display to flash. The keyboard is 
locked up except for the Amplitude controls alerting the operator of a reverse power condition. The 
relay remains open until a new output level is_entered. Strobe 1 (SSTBl) clo^ A10U16A and the 
high DO input sets the Q output at pin 6 high Q output at pin 5 low. The active low not Q output 
turns on AlOQl ener^ng the relay. If the reverse power condition was not removed, the detector 
detects the condition as before, re-opening the relay. 
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TROUBLESHOOTING 

Procedures for checking the A9 Attenuator, and part of the AlO Audio/Pow^ Supply Assembly 
circuits are given below. The areas or points to ch eck ar e marked on the schematic by a hexagon with 
a checkmark and a number inside, for example, <7T> Fixed voluges are shown on the schematic 
a hexagon, for example, <2 v ±0.2 v > Transistor bias voltages are shown without tolerances. 



Troubleshooting Help 

Block Diagram 2 

Table 4-1. Abbreviated Performance Tests 
Table 5-2. Post-Repair Adjustments 



Test Equipment 

Digital Multimeter . 
DC Power Supply. . 
Measuring Receiver 

Sensor Module 

Test Cable 



. . . HP 3466A 
. . . HP 6215A 
. . . HP 8902A 
.. HP 11722A 
HP 5061-4827 



CAUTION 



The hex nuts on the RF connectors on A 10V8 (Pulse Modulator), A 10U5 
(Reverse Power), and A 10U2 (MET Switch) should not be torqued to greater 
than 5 in/lbs. Under-tightening the nuts may cause RF leakage. 



NOTE 

The Attenuator Assembly, A 9, is repaired by replacing the complete failed 
section composed of ATI and A T2. 
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<7T>Attenuator and HET Controt 

One data word is latched into the Attenuator Control Latch U1 by Attenuator Strobe ASTBl. The 
ouQ>uts DO through DS of the latch are applied to the Attenuator Driver circuit and Cates U6, 7 and 
9 to switch a pad in or inverter U4 to switch a pad out The output of inverters U13 and U14 when 
low switch the selected pad in or out The current path is removed after approximately 20 msec (U3 
times out). 

1. Set the Signal Generator as follows: 

Frequency 100 Mlb 

Amplitude 0 dBm 

2. Verify the HFT Control Latch output logic and drive voltages shown in Table 3 and change 
the front-panel frequency as indicated. 



Table 1. Main Band/HET Band Drivers. 



Signal 

Generator 

Frequency 


A10U1 

Logic* 


A10U12 (Vdc) 


Pin 16 


Pin 19 


Pin 3 


Pin 12 


100 


H 


L 


-12.0 


+13.1 


520 


L 


H 


-f13.1 


«1Z0 



* Low is < 0.8 Vde; High is > 2.0 Vdc. 
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3. Set the Signal Generator as follows: 

Frequency 

Amplitude dBm 

4. Verify the Attenuator Control Latch logic levels shown in Table 4. The exact levels at which the 

pads will switch will vary with frequency due to calibration data in ROM. To find the starting 
point at which the pads begin switching start at +10 dBm and step down in 1 dBm 

increments until AlOUl-2 is set to high (>2.0 Vdc), this will be 5 dB of attenuation. From that 
point the increment 9 ze can be changed to 5 dBm and then follow the steps in Table 4. 




I 
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<7T> Reverse Power Protection 

1. Set the Signal Generator as follows: 

Frequency 520 MHz 

Am^tude —10 dBm 

Modulation Off 

2. Set the dc power sup{dy to +20 Vdc, turn the power supply OFF, and connect it to the RF 
OUTPUT connector. Then turn the power supply ON. This will open the Reverse Power 
Relay. 

The Reverse Power Protection circuitry should be activated and the front-panels AMPLITUDE 
Display should be flashing. (Dependent upon the rise time of the power supply output voltage.) 

3. Measure and verify the voltages shown in Table 6. Probing A10U16-1 may cause the Reverse 
I>ower Relay to activate, to test the closed relay voltage press the AMPTD key while leaving the 
probe on AlOUll-l. 



TabU 3. Reverse Power Protection Operating Voltages (Vdc). 



Reverse 

Power 

Relay 


A10U11 


A10U16 


A10Q1 


Pkil 


Pinl 


Pins 


E 


B 


C 


Closed 


-M.5 


-Ht.5 


+0.2 


+5.0 


+4.3 


+5.0 


Open 


-H.5’ 


+4.5 


+5.0 


-H5.0 


+5.0 


0.0 



* The output of the comparator (A10U11 pin 1) wiU be low only for the 
time required to open the reverse power relay. 



4. Disconnect the dc power supply from the Signal Generator and press the front-panel AMPTD 
key. Check for a high TTL S^Bl pulse at A10UI6A pin 3. The SSTBl pulse clocks the D 
Flip-Flop, biasing AlOQl on. and closes the reverse power relay in the attenuator. 
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<7T> Pulse Modulation 

5. Set the Signal Generator as follows: 

Frequency 520 MHz 

Amplitude 

Modulation Pulse 

6. Set the dc power supply to +5 Vdc, turn the power supply OFF, and connect it to the PULSE 
E^UT connector. Check for the logic levels in Table 6. 



Tabu 4. Pulse Modulation Drivers. 



Pulse 

input 

VoHage 


Pulse 

Modulation 


A10U16-8 


A10U17-1 


0 Vdc 


Off 


H 


L 


0 Vdc 


On 

I 


L 


; L 


+5 Vdc 


On 


L 


I 

H 


* Low Is < 0.8 Vdc; High is > 2.0 Vdc. 
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A10 Component Coordinates 



COMP 


X 


Y 


COMP 


X 


Y 


COMP 


X 


Y 


Cl 


B 


2 


R18 


D 


1 








C2 


B 


2 


R19 


D 


2 








C3 


D 


1 


R20 


D 


2 








C4 


A 


1 


R21 


0 


1 








C5 


A 


2 


R22 


0 


1 








C6 


A 


2 


R23 


D 


2 








C7 


B 


2 














C8 


B 


2 


TP1 


B 


2 








C9 


B 


2 


TP2 


B 


2 








CIO 


D 


1 














C11 


C 


2 


U1 


6 


2 








Cl 2 


D 


2 


U2 


A 


3 








C13 


D 


2 


U3 


A 


1 








C14 


D 


2 


U4 


B 


1 








CIS 


D 


1 


US 


C 


1 








Cl 6 


A 


2 


U6 


A 


1 








C17 


B 


2 


U7 


A 


1 














U8 


C 


3 








CRT 


D 


1 


U9 


A 


1 








CR2 


D 


2 


UlO 


6 


2 








CR3 


D 


2 


U11 


D 


1 








CR4 


A 


2 


U12 


B 


2 








CRS 


D 


2 


U13 


A 


2 














U14 


A 


2 








J1 


B 


2 


U15 


A 


3 








J2 


A 


2 


U16 


D 


i 2 








J3 


D 


3 


U17 


C 


2 








J4 


C 


2 














J5 


0 


3 


VRI 


D 


1 








Q1 


D 


1 














02 


D 


1 














R1 


B 


2 














R2 


B 


2 














R3 


B 


2 














R4 


B 


2 














R5 


D 


2 














R6 


D 


2 














R7 


D 


2 














R8 


D 


2 














R9 


0 


1 














RIO 


D 


1 














R11 


0 


2 














R12 


D 


2 














R13 


A 


2 














R14 


A 


2 














R15 


A 


1 














R16 


A 


2 














R17 


A 


3 
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